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SUMMARY

The object of this report is to describe in detail the
overall design aspects of the Engineering Model MRIR
Telemetry Unit, and to present design information on

the Bench Test Equipment which was modified for the

MRIR Telemetry Unit. The Bench Test Equipment was origi-
nally designed and fabricated for the MRIR Telemetry Unit
contained in the NIMBUS "C" Spacecraft.

The final engineering design report is intended to estab-
lish information on the telemetry unit operation, to
define engineering problems uncovered during functional
testing, and to recommend improvements to be incorporated
into succeeding units. Data pertinent to maintaining the

MRIR Telemetry Unit is also presented within this report.

The finished Engineering Model MRIR Telemetry Unit had
slight deviations from the information presented in the
Design Study Report, CalComp Document D0301-013, dated

31 December 1965. The deviations, electrical in nature,
were brought about because of problems uncovered during
functional test. These problems involved circuit changes

or logic changes. These were as follows:

a. Noise pulses on the second stage flip-flop
input of the commutation ring counter.

iii
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b. 200-kc input filter network.
c. A/D Converter comparator amplifier compensation.

d. A/D Converter precision operational amplifier

compensation.
e. MOS-FET device failures during functional test.

Solutions and recommendations pertaining to these problems

are explained in the main test of this report.

The initial engineering model design approach was straight-
forward and relatively complete. Except for, necessary
changes to ensure reliable operation, only two recommenda-
tions are made as improvements. One improvement recommenda-
tion is the availability of two MOS-FET devices per analog
input channel (requires two additional TO-5 packages), and
the other improvement is to provide better noise isolation

on the second stage commutation ring counter.

The functional test of the Engineering Model MRIR Telemetry
Unit was performed with the aid of the modified NIMBUS "C"
Bench Test Equipment. The BTE provided the input signals
and captured the responses which were processed to provide
visual inspection capability for determining the operation
of the telemetry unit. 1Inasmuch as the BTE was used to
test the telemetry unit, the very act of its testing capa-
bility provided data which indicated that the BTE was per-
forming in a manner which constituted acceptance of its own
operability. Therefore, the modification to the BTE has
been tested through actual use of the equipment.

iv
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In concluding this summary, it is felt that the Engineering
Model MRIR -Telemetry Unit and the Bench Test Equipment meet
the requirements of the GSFC-NASA specification for the
Medium Resolution IR (MRIR) Experiment Engineering Model
for the NIMBUS "B" Spacecraft. The design, fabrication,
assembly, and testing of the telemetry unit did not present
any major problems that could not be simply and easily
rectified. The mechanical design is complete and all parts
were assembled without any modifications being required.
With the inclusion of the suggested recommendations, pro-
totype and flight model telemetry units may be constructed
and tested in the same manner as the Engineering Model MRIR
Telemetry Unit. The BTE and its new modifications have
been checked out and found to be sufficient for testing

the telemetry unit. No further additions or modifications

are to be incorporated into the BTE.
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SECTION 1

INTRODUCTION

The Engineering Model MRIR Telemetry Unit has been designed,
fabricated, functionally tested, and delivered. A final
engineering report covering the history, fabrication, and
testing of the completed subsystem is presented herein.

In addition, this report shall cover the Bench Test Equip-
ment which was modified for the NIMBUS "B" telemetry unit.

1.1 SCOPE

This final report contains the data which is pertinent to
the completed Engineering Model MRIR Telemetry Unit. The
report is intended to cover the electrical, mechanical,

and functional testing aspects of the completed subsystem,
provide recommendations for improvement on following units,
and to provide sufficient data for maintenance purposes.
Also, a functional and physical description of the modified

Bench Test Equipment shall be included in this report.

1.2 HISTORY OF CONTRACT NAS5-9699

A CPIF contract with an incentive clause for cost and

delivery was awarded to California Computer Products, Inc.,

1-1
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(CalComp) on 1 November 1965. The overall object of the
contract was to perform a design study on a Medium Re-
solution Infra-red (MRIR) Telemetry Unit which had been
designed by NASA for the NIMBUS "B" Spacecraft, to review
and recommend improvements in the design, and to generate
a pre-prototype engineering model based on the results
presented and agreed to in the design study review. 1In
addition to the telemetry unit, the contract required that
one set of NIMBUS "C" MRIR-PCM Bench Test Equipment (BTE)
be modified for use with the NIMBUS "B" Telemetry Unit.
Manuals to support the BTE for both operation and mainte-
nance purposes were also required as part of this contract.
The contract called for completion of the hardware fabri-

cation and final delivery on or before 31 March 1966.

The delivery of the Engineering Model MRIR Telemetry Unit
was fulfilled with a final sell-off demonstration test to
an authorized representative of the Government as appointed
by NASA on 1 April 1966.

To aid in the design study of the MRIR Telemetry Unit,

NASA shipped to California Computer Products, a breadboard
version of the design on 9 November 1965. The breadboard
consisted of two major parts, the power supply and the
telemetry unit logic section with associated drawings and
test aids. With the aid of the breadboard, careful analysis
and relying on the past experience of the NIMBUS "C" MRIR
Telemetry Unit, CalComp generated a design study report

which assessed the submitted design for the proposed
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telemetry unit. The design study report pointed out
potential trouble areas, recommended improvements, and
presented a hardware packaging concept with thermal and

mechanical analytical data.

The preliminary design study report was submitted to NASA
on 31 December 1965 for their review. On 6 January 1966,
three representatives from NASA consisting of the contract-
ing officer, the technical officer, and the telemetry unit
designer met with CalComp representatives at CalComp to
discuss the recommendations set forth in the design study
report. At this meeting, it was determined what recommen-
dations would be adopted. It was also decided that all
suggested improvements which were adopted were within the
scope of the original contract; therefore, no negotiations
were required to receive additional funding for work con-
sidered to be beyond the intent of the original contract.
With the formal approval of NASA on 25 February 1966, Cal-
Comp initiated the orders to produce an engineering model
of the MRIR Telemetry Unit. Parts were ordered, artwork
for the printed circuit modules was completed, functional
test specifications were written, and supporting test
equipment was developed and fabricated. The BTE design
was firmed up as a result of the agreement reached on the

MRIR design recommendations.

All parts contained within the Engineering Model MRIR
Telemetry Unit were ordered from vendors with the exception

of the flat pack integrated circuits which were Government-

1-3
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furnished. The GFE IC's were functionally tested at
CalComp prior to being soldered to the printed circuit

boards.

On 2 March 1966, an interface agreement meeting conducted
by General Electric was held at Goddard Space Flight Center
in Greenbelt, Maryland. In attendance were representatives
from General Electric, Santa Barbara Research, California
Computer Products, Inc., and NASA. The purpose of the
meeting was to establish interface requirements among the
equipment suppliers. Since General Electric has the re-
sponsibility for system integration, General Electric
conducted the meeting. The final results of the meeting
were to be compiled into separate documents specifically

directed to the participating equipment manufacturers.

After the establishment of interface requirements, the
task at hand was to fabricate, assemble, and test the
Engineering Model MRIR Telemetry Unit. The telemetry unit
consists of a magnesium chassis and seven printed circuit
cards. The procurement of parts for the assembly did not
present delivery problems. The IC's were hand soldered to
the printed circuit boards even though a resistive solder-
ing machine was slated to be used for this job. Using the
soldering machine, a sample IC board was prepared with
dummy IC's which were attached to the printed circuit board.
The sample was submitted to NASA for review and tests.
NASA tests showed that the soldering was unsuitable at this

time; however, NASA recommended several improvements in

1-4
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using the soldering machine. The NASA laboratory report
indicated that once the right combination of heat, solder
content, solder deposition, and bonding pad area were
determined, the solder bond would be sufficient to fulfill

NASA soldering requirements.

As each printed circuit board was completed, it was sub-
jected to a comprehensive static test to ensure that no
damage occurred to the board or its components during the
assembly. At the completion of the board test, the boards
were inserted into the wire harness connectors contained

in the chassis to perform the system functional test with
the aid of the BTE. The functional test of the boards,
individually as well as combined within the system, un-
covered malfunctions for which corrective action was initi-
ated. The details of the malfunctions and new recommenda-
tions are contained in the main body of this report. Prior
to delivery, the engineering model was subjected to a
thermal cycle test which covered the range from minus 10°C
to plus 60°C. The results of this testing are contained

in Section 4. As it was stated before, the acceptance

test which constituted delivery was performed on 1 April

1966 at the CelComp facility. On 5 April 1966, the engineer-

ing model was presented to the NASA technical officer at
the Goddard Space Flight Center. Power and input signals
were applied, and the Engineering Model MRIR Telemetry Unit

responded by presenting the correct data.
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From the start of the contract to the hardware delivery
of the Engineering Model MRIR Telemetry Unit, the total
time frame for the design review, fabrication, assembly,

and test of the telemetry unit was five months and one day.

1.3 ENGINEERING MODEL TELEMETRY UNIT GENERAL DESCRIPTION

The NIMBUS "B" MRIR Telemetry Unit interfaces with the
MRIR Radiometer Electronics Unit to convert analog data

to a serialized digital format. The logic circuitry
within the MRIR Telemetry Unit samples in sequence each

of five radiometer output channels. The analog information
is gated to an Analog-to-Digital (A/D) Converter Unit

where 34.7 A/D conversions per second are performed on

each channel input. The A/D conversion is performed with

an accuracy of 1 part in 256 (8 bit accuracy).

The output of the A/D Converter is formatted with a frame
synchronization word to produce a 28.8 millisecond frame
length. The serial bit-stream frame consists of one 8-bit
frame synchronization word (10111000) and five 8-bit
digitized conversions of the analog radiometer data (one
word for each of the five channels). The formatted data
is transmitted in a split-phase waveform to a satellite
digital recorder at a 1.66-kc bit rate (208 cps data word

rate). The least significant bit for each word is trans-
mitted first.
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1.4 BENCH TEST EQUIPMENT GENERAL DESCRIPTION

The MRIR Telemetry Unit Digital Subsystem Bench Test
Equipment is designed to facilitate the functional testing
of the Engineering Model MRIR Telemetry Unit. The Bench
Test'Equipment generates the clock frequencies, analog
voltages, and primary power required by the telemetry unit.
By routing all interface signals through the test point
panel, an evaluation of the various input/output signals
can be made. The primary output of the telemetry unit
subsystem, a split-phase code modulated signal, is decom-

mutated and made available as a visual display.

Additional features, such as current monitoring facilities,
incremental voltage sources, and dummy loads are contained
in the test equipment, minimizing the accessory equipment

required for a thorough test.

The digital electronics contained in the test equipment is
mechanized from basic modules for ease of maintenance and
replacement. To aid in maintaining the test equipment,
miscellaneous remote controls and indicators are brought

to the front panel of the electronics drawer.

The d-c voltages required to operate both the test equipment
and the unit under test are provided by modular power supplies

housed in the test console.
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SECTION 2

ELECTRONIC REVIEW

2.1 PRINTED CIRCUIT BOARDS

The final design of the MRIR Telemetry Unit contains seven
(7) printed circuit boards (PCB's). Five of the PCB's con-
tain the electronics to initiate and perform the function
for converting the analog input information into a digital
format. The remaining two PCB's provide the necessary
secondary power levels which are generated from a primary
input voltage source of a nominal minus 24.5 volts. A
brief description of each module and its function is pre-

sented below.
a. Analog Input - 25-kc Generator

This board contains six MOS-FET devices (only
five are used) which gate the analog information
to the A/D Converter. A five flip-flop ring
counter provides the commutating control. 1In
addition, this board generates a 25-kc clock
signal by using three flip-flops to divide the
200-kc input by eight.
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A/D Converter

This board contains the precision voltage supply,
the comparator amplifier, constant current sources,
transistor switches, and a precision resistor-
ladder network to accomplish the analog-to-digital

conversion.
A/D Data Control

This board contains two 8-flip-flop registers.
One register retains the data after the A/D
conversion. The other register provides the
control signal to successively turn on each
current source. Depending on whether the analog
voltage is greater than or less than the voltage
generated by the ladder network, will determine
whether a selected current source should be left
on or turned off. This module also contains the
Frame Sync Inhibit logic which changes the least
significant bit to a "one" if analog data is
converted to have the same bit pattern as the

Frame Sync word.
Encode - Timing Generator

This board contains nine flip-flops which are
used to provide timing control. Six flip-flops
are used to divide a 10-kc input signal to

1.66 kc (one bit time) and 208 cps (one word
time) . A transfer pulse is generated to gate

the converted information from the data register

2-2
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on the A/D Data Control board to an output data
shift register on the Frame Sync-Data Output
board. 1In addition to the transfer pulse, a
second timing pulse (ENCODE pulse) is generated.
The ENCODE pulse clears the A/D data register,
resets the A/D shift register, and starts the

A/D conversion of new input data.
Frame Sync - Data Output

This board generates the Frame Sync word (10111000)
every sixth word time. The function of the Frame
Sync word is to provide a basis for synchronization
when decommutating the telemetry data transmitted
to a ground station. As was mentioned before, an
8-bit flip-flop shift register is contained on

this board to provide the serial data output to

two redundant data output buffer drivers. The

data 1is transmitted in a split-phase waveform as

shown in Figure 2-1.
DC/DC Converter No. 1

This board is one of two power supply boards
which provides the secondary voltage levels.
These levels are +3.2v, +6v, -6v, -12v, and -18v.
Contained on this board are the primary power
relay, flux oscillator, power transformer, and
secondary voltage diode rectifiers. The DC/DC
No. 1 board was designed so that all oscillating
signals would be confined on this board and not
be coupled into the wiring harness by sending the

oscillating signals to another board for condition-
ing.
2-3
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BINARY NUMBER

BINARY WAVEFORM

SPLIT-PHASE WAVEFORM

! I : NEGATIVE-GOING TRANSISTION REPRESENTS A "ONE"
|

: 1
| |

! f | POSITIVE-GOING TRANSISTION REPRESENTS A "ZERO"
|

TIME ———vw—p

FIGURE 2-1

Split-Phase Waveform
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The second half of the two power supply boards
contains the input filter network, voltage
regulator, secondary level output filters, and

the telemetry point circuits.

Test equipment to test the PCB's on an individual basis
was designed and fabricated. To perform as complete a
test as possible on each PCB, functional test specifica-
tions were generated for each PCB with the exception of
the two power supply boards. These two boards are tested
as a unit; therefore, one functional test specification

covers both boards.

g. DC/DC Converter No. 2

While performing the initial functional test on the PCB's,

several problems were uncovered. The necessary action to

solve these problems was initiated and the solutions have

been implemented. The malfunctions spoken of here are the

types which required printed circuit board modifications

found are of such a minor nature that they will not be
discussed. These discrepancies involved wrong value
components, failed parts, term exits on a pin other than
noted on the schematic, etc. The intent here is to review
each PCB type and comment on it. The electrical schematics

|
|
and drawing changes. Other discrepancies which have been
and assembly drawings for all PCB's are found in Appendix A.
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2.1.1 ANALOG INPUT - 25-KC GENERATOR BOARD

Of the seven PCB's in the MRIR Telemetry Unit, the Analog
Input board presented the most problems. The major problem
was that noise feedback on the output of the first stage

of the commutation ring counter was sufficient to SET the
second stage 300 microseconds after it was RESET. The
RESET should have been for a time duration of 4.8 milli-
seconds. The circuit showing the situation when the faulty
operation occurred is shown in Figure 2-2. The solution

to this problem for the engineering model is shown in
Figure 2-3. The gate which was contained on the board,

but unused, provided the isolation from the noise feedback
on the "zero" side output, while the collector provided
isolation on the "one" side output. The use of both the
collector output and the emitter-follower output on the
"one" output side is ordinarily not a good practice because
base drive for the emitter-follower output is reduced.
However, in this instance, the emitter-follower fan-out
load is only eight. 1Its maximum fanout is fifteen. Since
the emitter follower is driving half its capacity, the
simultaneous use of the flip-flop collector output does

not divert enough base drive to hamper the emitter-follower

operation.

The second problem area on the Analog Input board was the
transformer isoclation input filter network for the 200-kc
clock signal. This network as shown in Figure 2-4 provided

too much attenuation on the input clock, and the reduced

2-6
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NOISE
FEEDBACK
ce +3.2v Cl ,_Cl +3.2v
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*Emitter-Follower Output*
FIGURE 2-2

First Stage Input Commutator
(Pre-Functional Test Design)
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First Stage Input Commutator
(Engineering Model FiXx)
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voltage was insufficient to drive the IC device. A

review of the NIMBUS "C" MRIR design which had the same
clock input requirement showed that this filter network
was redesigned to that indicated in Figure 2-5. For the
Engineering Model NIMBUS "B" MRIR Telemetry Unit, a com-
promise was made between the filter networks. The design
used on the present MRIR engineering model is shown in
Figure 2-6. However, for the subsequent prototype and
flight model MRIR's, the filter network shown in Figure 2-5
will be included on the board.

2.1.2 ANALOG/DIGITAL CONVERTER BOARD

The A/D board required some rework as a result of its
functional test. Because of the accuracies involved,

the A/D design is very sensitive. Extraneous noise was
sufficient to cause the A/D Converter to operate erroneously
To remedy this situation, the board required additional
components to eliminate the noise. One source of noise

was the VLAD test point output term which is directly
coupled through a 4700-ohm resistance to the comparator
input circuit. This integrated circuit has a high impedance
input and a very high gain. Any noise pickup on this line
was coupled to the comparator input and amplified. To
eliminate this action, the 4700-ohm resistor was replaced
with a 100-picofarad capacitor tied to signal ground.

The VLAD test point term has been eliminated and the noise
is now filtered to ground.
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5.1K Tl C2 47pf
200KC AANe _I_ 44{{ GATE
Cl 470pf
200KC GRD {
1:1
FIGURE 2-4

200KC Input Filter Pre-Functional Test Design

200KC g{}— GATE
ci[_ c2| ©

200KC GRD

<:> Select

FIGURE 2-5

200KC Input Filter Prototype = Flight Model Design

1.0k T1 100pf
200KC —AAN :[ | |- GATE
470pf
200KC GRD 1)
FIGURE 2-6

200KC Input Filter Engineering Model Design

2-10
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The comparator amplifier required a frequency compensation
capacitor between IC pins one and eight. When the A/D
board was laid out, no provisions were provided for this
compensation. Previous to the layout design, breadboard
tests on this IC showed that no frequency compensation

was required; however, when the board was fabricated and
tested, the operational amplifier broke into a l-megacycle
oscillation when the null point between the actual data
input and the ladder network output were approximately
equal. A lO-picofarad capacitor was inserted between pins
one and eight on the IC comparator amplifier to prevent

this oscillation at the null point.

2.1.3 ANALOG/DIGITAL DATA CONTROL

The A/D Data Control logic board did not have any problems
associated with it during the board test and the subsystem
functional test. Prior to having the board fabricated, a
logic error was found on the Frame Sync Inhibit logic. The
logic was corrected, the artwork was updated, and the board
was fabricated correctly. Figure 2-7 shows the logical
representation for the correct mechanization. This mechani-
zation will change the LSB of the data word to a "one" if

the data word appears exactly as the Frame Sync word
(10111000) .
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2.1.4 ENCODE-TIMING GENERATOR

The Encode-Timing Generator board did not require any
changes.

2.1.5 FRAME SYNC AND DATA OUTPUT

The Frame Sync and Data Output boards did not require any

changes.

2.1.6 DC/DC CONVERTER NOS. 1 AND 2

The two boards which provide the secondary voltage levels

did not require any changes.

2.2 GROUNDING SCHEME AND VOLTAGE DISTRIBUT ION

Figure 2-8 shows a signal flow diagram which contains the
grounding scheme and voltage distribution. The grounding
scheme in the MRIR was designed to avoid any ground loops.
The power ground and signal grounds are in reality the
same ground, but a difference is shown between the two.
The power ground pertains to the DC/DC Converter boards,
while the signal ground pertains to the other printed cir-
cuit boards. Chassis ground and telemetry ground are not
internally tied to any point within the engineering model.

2-13
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However, the telemetry points on the flight models will

have the temperature telemetry point referenced to telemetry
ground. The secondary power distribution is straight-
forward and presented no problems. The voltage distribution

can be determined on the pin chart contained in Appendix D.

2.3 TELEMETRY POINTS

There are only three telemetry points contained within the
Engineering Model MRIR Telemetry Unit. The points are used
to monitor that the primary power relay has switched on
command, that the minus 12 volt secondary level is main-
taining regulation, and what the internal temperature is

at the hottest point. A temperature sensitive component
(Sensistor) is used to monitor the temperature. The output
of the Sensistor as a function of voltage and temperature
is shown in Figure 2-9. This curve can be used for cali-
bration purposes. Appendix B gives the electrical informa-

tion on the other two telemetry point outputs.
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2.4 ELECTRICAL PRECAUTIONARY MEASURES

The use of MOS-FET devices has necessitated that extreme
care be used in their handling. The devices can be easily
damaged by static electricity or high positive voltage
spikes. CalComp used precautionary measures during the
board assembly as well as during functional test of the
printed circuit board, and testing at the completed system

level.

During the PCB assembly, the leads of the MOS devices were
shorted together before, during, and after the assembly.
A special 44-pin shorting plug was wired and attached to
the board to tie all the input leads of the MOS devices
to signal ground on that assembled module. At the system
level, the analog inputs were routed to the J4 Bench Test
connector so that a shorting plug (37-pin) provided pro-
tection when the MRIR telemetry was not connected. The
procedure for system integration or connecting to the BTE
is to install all cables to the other four connectors
before removing the shorting plug to install the last

cable, J4. The reverse procedure 1is used for cable removal.

2.5 ELECTRONIC DESIGN RECOMMENDATIONS

a. On the Encode-Timing Generator board, a fix
was made to isolate the emitter-follower outputs
from the outputs going to the next stage of the

2-17
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commutating ring counter. Instead of simultane-
ously using the collector output and emitter-
follower output on the Cl flip-flop, it is
recommended that a gate be added to eliminate
the use of the collector output. The mechaniza-

tion will then be as shown in Figure 2-10.

During the course of performing the functional
test at the board level and the completed system
level, three failed MOS transistors have been
encountered. The cause and nature of their failure
cannot be explained because other areas of the
board or system were under investigation and not
the MOS devices themselves. When the attention
was turned to the MOS transistors, the failures
were detected. The task of removing a multilead
TO-5 device from the PCB is a very tedious job
and in most cases pads are lifted. 1In addition,
there is the risk of causing a failure to the
new device being installed. The MOS-FET's used
in the MRIR Telemetry Unit contain two devices
within the same TO-5 can. The failure of any
one MOS device within the package requires that
the package be replaced. The waste here is that
one MOS device within the removed package is
still good but cannot be used elsewhere. Since
these MOS devices can be easily damaged in
handling, it is recommended that one MOS device

per package per analog input channel be used or

2-18
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that the present two MOS devices per package

be used except that the two devices be allocated
for one channel only. For the latter recommenda-
tion, the five analog input channels would each
have two MOS transistors (one package) each.

The interconnection on the PCB could be done so
that each channel input could be hardwired to

use either of the two MOS devices available within
the package. The mechanization for one channel
input is shown in Figure 2-11. 1In the present
layout, three MOS packages are used, but only

five of the six available MOS-FET devices are
wired into the circuit. The sixth is left hanging.
The proposed scheme requires that only two addi-
tional TO-5 packages be added. This recommenda-
tion provides economy, saves repair time, and

does not subject the PCB to damage which can be

caused during repair.
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FIGURE 2-11
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SECTION 3

MECHANICAL DESIGN

3.1 ENGINEERING MODEL MRIR TELEMETRY UNIT

3.1.1 PACKAGE LAYOUT

The layout of the Engineering Model MRIR Telemetry Unit
was changed from the layout initially presented in the
design study report to the layout shown in Figure 3-1.
The Analog Input - 25-kc Generator board was placed as
close as possible to the input/output connectors to keep
the analog input lines short. Shields were placed between
the analog input board and the input/output connectors to
protect against crosstalk. The shield between the DC/DC
Converter No. 1 board and the remaining logic modules was
to isolate the logic modules from the flux oscillator
circuit. The mechanical drawings containing the actual
design of the Engineering Model MRIR Telemetry Unit are
available in Appendix C.

No mechanical design problems were encountered when the
engineering model MRIR was assembled. The machined
magnesium parts were finished with the DOW 17 protective
coating. All parts fit without modifications. The
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mechanical design drawings pertaining to the chassis parts
are complete. The final package size was 2 over 0 or

6 x 4 x 6.5 inches. The housing contained five input/output
connectors which are labeled J1 through J5, and the type

and function of each connector is indicated in Table 3-1.
Each connector is different to prevent mismatching between

cables and connectors.
Internal to the housing are seven 44-pin printed circuit

board (PCB) connectors which are keyed to match a particular

PCB. The PCB's contain slots corresponding to the keys.

3.1.2 PHYSICAL PARAMETERS

3.1.2.1 Layout

The PCB layout of the Engineering Model MRIR Telemetry Unit

is shown in Figure 3-1.

3.1.2.2 Weight

The completed engineering model MRIR weighed 4.3 pounds
(unpotted) . This weight included the shorting plug on
connector J4.

3.1.2.3 Power Dissipation

The measured power dissipation of the engineering model

3-3
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TABLE 3-1

Input/Output Connectors

Connector Number of Pins Signals
J1 15-pin Plug Power Input and Commands :=T
J2 9-pin Socket Output Signals
J3 15-pin Socket Input Signals
o 7-pin Socket | Delemetry and mench test
J5 9-pin Plug Input Clock Signals

3-4
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MRIR was 1.7 watts at minus 10°C. This figure represents

the maximum power dissipation.

3.1.3 CENTER OF GRAVITY

The dimensions of measured center of gravity of the
engineering model MRIR are shown in Figure 3-2.

3.1.4 MECHANICAL DESIGN RECOMMENDATIONS

The mechanical design is sufficient as it stands for the
engineering model telemetry unit; therefore, prototype

and flight models will be mechanically fabricated in the

same manner as the engineering model.
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3.2 BENCH TEST EQUIPMENT

3.2.1 PHYSICAL DESCRIPTION

The MRIR Telemetry Unit Bench Test Equipment is housed in
two single bay racks. One rack, called the display console,
houses the power supply drawer, test point panel, data
display drawer, and a console blower. See Figure 3-3.

The other rack, the auxiliary console, houses the remaining
commercial test equipment, which includes a Tektronix RM45A
oscilloscope, a Non-Linear Systems Model 484A digital volt-
meter, and an Exact Electronics Model 250 function generator.
In addition to a console blower, the latter bay is equipped
with a loose equipment drawer and a writing surface. This
unit is shown in Figure 3-4. A more comprehensive descrip-
tion can be obtained from the Bench Test Ecuipment Document
D0106-004 entitled "Maintenance Manual for MRIR-PCM Bench
Test Equipment, NIMBUS B," dated 24 March 1966.

Convenience outlets are available at the power supply drawer
and the rear of the auxiliary console. Both consoles are
designed to be operated from single-phase, 115-vac power.
The display console is protected by a l0-ampere circuit
breaker in the a-c line, with a 1l5-ampere breaker protecting
the auxiliary console. 1In addition, the d-c power supplies

are protected by a line fuse.
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SECTION 4

SYSTEM TEST AND OPERATION

4.1 SYSTEM TEMPERATURE CYCLE TEST

The engineering model was placed into a temperature controlled
oven to test the effects of the unit at +6OOC, and at -10°C.
The results of each test on a per channel basis are contained
in Tables 4-1, 4-2, 4-3, and 4-4. 1In all cases, the MRIR
unit was allowed to temperature soak (no applied power) for
approximately forty-five minutes. The internal temperature

of the unit was determined by monitoring the Sensistor.

4.2 MRIR TELEMETRY UNIT INTERFACE

The interface list for the Engineering Model MRIR Telemetry
Unit is contained in Appendix B. The list provides the
terms on each connector pin plus the equivalent voltages
and impedances on those pins which originate or terminate

on the telemetry unit.
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4.3 MRIR TELEMETRY TIMING DIAGRAM

A timing diagram showing the relationship among the logic
signals within the MRIR Telemetry Unit is presented in
Figure 4-1 on page 4-6.

TABLE 4-1

MRIR Telemetry Unit Powgr Supply
Temperature Test at +60 C Ambient

Secondary Primary Power Input
Voltage
Levels -24.0 £ 0.02v | -24.5 * 0.02v | -25.0 = 0.02v
+0.23
+3.2 Z0.10 +3.189 +3.189 +3.189
+6 * 0.18 +6.128 +6.127 +6.128
-6 % 0.18 -6.154 -6.154 -6.154
-12 £ 0.36 -12.25 -12.25 -12.25
-18 % 0.54 -18.42 -18.42 -18.42
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TABLE 4-2

MRIR Telemetry Unit Power Supply
Temperature Test at -10°C Ambient

Secondary Primary Power Input
Voltage
Levels -23.5 = 0.02v { -24.5 £ 0.02v | -25.5 £ 0.02v
+0.23
+3.2 -0.10 +3.117 +3.117 +3.118
+6 * 0.18 +5.907 +5.907 +5.908
-6 + 0.18 -5.937 -5.938 -5.939
-12 * 0.36 -11.97 -11.97 -11.97
-18 * 0.54 -18.05 -18.05 -18.05
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TABLE 4-3

MRIR Telemetry Unit Analog/Digital
Conversion at +60°C Ambient Temperature
(Nominal Voltage)

Bit Channel
Channel 1 |[Channel 2 |Channel 3 |Channel 4 | Channel 5
20 (25mv) -18mv -19mv -20mv -20mv -20mv
2! (50mv) -45 Y -45 -45 -45
2% (100mv) | -94 -95 -95 -95 -95
23 (200mv) ~194 -195 -195 -196 -196
2% (200mv) ~396 - _396 ~396 -396 ~396
2° (800mv) | -797 -797 -797 -797 ~797
2% (1600mv) | -1596 -1596 ~1596 ~1596 ~1596
2’ (3200mv) | -3197 ~3197 -3197 -3197 -3197
All
Bits 6375mv || -6372 -6372 ~6372 -6372 -6372
4-4




TABLE 4-4

MRIR Telemetry Unit Analog/Digital
Conversion at -10°C Ambient Temperature
(Nominal Voltage)

DO301-014

Bit Channel
Channel 1 (Channel 2 |{Channel 3 |Channel 4 {Channel 5
2O -25mv -19mv -20mv -20mv -20mv -20mv
2t ~50mv -44 -45 -45 -45 -45
22 -100mv -94 -95 -95 -95 -95
23 -200mv -194 -196 -196 -196 -196
2% -400mv -396 -396 -396 -396 -396
25 -800nmv -796 -796 -796 -796 -796
26 ~1600mv -1596 -1596 -1596 -1596 -1596
2’ -3200mv -3197 -3197 -3196 -3196 -3196
All
Bits -6375mv| -6372 -6372 -6372 -6372 -6372
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4.4 INTERCONNECTION DIAGRAM

Appendix D provides a combination wire list and inter-
connecting diagram. The JXXX numbers associated with the

connector terms indicate where the wire is going.
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SECTION 5

NEW TECHNOLOGY

Throughout the performance of the contract NAS5-9699, a
continual review of the work performed was conducted by

a designated committee, including the Project Manager and
the Patent Counsel. The committee met periodically to
discuss all effort performed with a view to ascertaining
reportable items disclosed in performance of the contract,

both by the contractor and all subcontractors.

5.1 RESULTS OF CONTRACTOR'S REVIEW

The following are considered reportable items under the

"New Technology" clause:

a. Reportable Item: Analog-to-Digital Converter

Circuit.

Invention Status: Not reasonably patentable.

Apparent Use: An analog-to-digital converter.

Description: The analog-to-digital converter
for this contract is based
almost entirely on the design
submitted by NASA to the
contractor. The contractor

made some component changes

5-1
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in incorporating some new
integrated components which
the contractor bought as off-
the-shelf items from Fairchild
Semiconductor Corporation.

The design of the circuit was
slightly different due to the
requirements of the integrated
components. The complete
circuit is shown in this re-

port as drawing No. D-10368-502.

b. Reportable Item: Interface Buffer Circuit.
Invention Status: Not reasonably patentable.
Apparent Use: A data output buffer circuit.
Description: The data output buffer circuit

for the frame sync and data
output is of standard design
utilizing integrated circuit
components. The circuit is
based on the design submitted
to the contractor by NASA.
The circuit is shown in
drawing No. 10354-502.

There were no subcontractors reportable under the "New

Technology" clause.



D0301-014

SECTION 6
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APPENDIX A

MRIR TELEMETRY UNIT
ELECTRICAL SCHEMATICS
AND

PRINTED CIRCUIT BOARD ASSEMBLY DRAWINGS



Co Ce < g RC, BA4C{208CPS) s te Rig

22 X 2\ (9 20 7 " K D |
'__;_,_zr_____-gr_ ,, I ___ : _,:"(,«I___‘___ S N7 N, NN, NS
+3.2V ] o +3.2V ~
GRD I _ {,, , + GRD .
L s > 7T 9} 5 -3 L. N 37 o s 3 m' /5 2 T 2 {
1
_, ez |, 13 , IC4 %' Ic5 1, Ice , -
SNSit SN510 [: SNSI0 | g SNSI0 SN5I0 - 5
P \ 3 1 \" 6 f 6 — S JI 4.7K
‘e 10 9 8 9 8 L9 9 8 Ic 7 .
[ T T T _[_—Q,— T | SRsI2 | i
fi ! |
L Lle t |
— )T
e %
| ' |
i
1 |
i ce-- |
Q o— TP20—¢ 3 P30 TP4 O— TP50— 2 -
s \
1005 CR s e _oos ws¥ LY w ¥ QB ¢ - 1004 354 |1 |
s cR? 5 1005 rio FED B/NHT 500V _,q
Q2 Qg ]
1
' BRN 5 5‘5-53‘5 a
[ T-- ;

-8
C! & ]
. |
R R2 Ri0 2 | &iy 47;;&“ |
ook S | 100K 100K'$ | 100K
6RD ] M GRD |

\L\;CHAN‘I_“—_\ CHAN 2~ 7 N CHAN3 T T T T Y chaNd T T T UV CHAN B ,\’__,_L__,_,,_‘ - T T T T
(vaio)v u 4 5 38 A P i3 T B
ot cHz VCHO CH3. cHA VCHO CHD -y % 200KC
200KC
GRD

4. REF ASSY L
3 ALL RESiT T
2.ALL TICDES
|.ALL TRANS!
NOTE:UNLESS (




REVISIONS
. SYM { ZONE DESCRIPTION DATE & APPROVAL
{1/ MAY BE REWORKED (2] UANNUI B KEwuwniis :{
. 3] ~ome 4 s
3
) FRAlz=y  YARB¢Cn GDS 32V  WAC(25KC)
: E H z N 10
— — _ - - - _ I N N, N, = |
S GRD
(o) Ri4
22 uf 47K
15V |
P —1F+ 1
TP
OTPH o]
3 7] ‘_‘5 ) K] 3 7
4 ic10 i e e o ™o
SN510 4 SNSI0 M5I0 O
e 2 o 2 Tt -‘VE)T
I kun 513
1p9
4 TPi0 OTPI2 OTPI4
GRD
4 L PART OF
3 T - - - _\/— T - _7\ - \V_\ P‘
F 6 7 M A
GRDS GRDS KAZSKC) CRD S
!
| + [l0350-502 SCHEMATIC ] |
REQD PART OR NOMENCLATURE OR MATERIAL ZONE
IDENTIFYING NO. DESCRIPTION SIZE. DESCRIPTION & SPECIFICATION
LIST_OF MATERIAL OR PARTS LIST
UNLESS OTHERWISE SPECIFIED | DRAWN| O. HA™P A, [12-¢-C 5 CALIFORNIA COMPUTER PRODUCTS INC.
DIMENSIONS ARE IN INCHES | CHECK 15-7- e 305 MULLER, ANAHEIM, CALIFORNIA
TOLERANCES ON APPD
DECIMALS ANGLES  [aoen S C H E M AT IC -
XX =+=.03 +=0° 30
58 ANALOG INPUTS ¢
DRILLED HOLES
NG NC 1035-302 500 TO 1285+ 002,— 001 25 Kfc GENE RATOR
S VALDES IN OHMS * 2% AND ARE Y4 W 1% 70 e MO | HEAT TREAT SCALE: Size
234 YO 500:+.004,— 001
Rt INGI153 S5 TO 7504005001 NONE D 10350-502
ORS ARE 2N2604 765 TO 1.000:+.007, — 001 SURFACE ROUGHNESS e
ERWISE SPECIFIED 1015 70 2000:+010.—801 | peg MiLSTD-10 Teis pemane | WEIGHT | SHEET




—-

3.000

= /PVNA(EEF)

— r.'oo(Tv )
{

250

(Tvp) J 3

; /

035 £.003 DIA /

AFTER PLATING
APPRIK H2 HOLES

@®)oRLL 4 /

052 003 DA
AFTER PLATING
16 HOLES

(9) 025 2003 oA —

+.000
4750--010

AFTER PLATING
18 HOLES
REAR VIEW
TEE(ITEM 2) OMITTED
FOR CLARITY

\.osz R OPTIONAL
(4 PLACES)

5 PLACES
] P.EA?)
) FRONY,

DETAIL A

(2 PLACES)
SCALE : ?

PIN ORIENTATION

OF MODULES

4
ECALEf;

EEREE

!

m,lus@\

rsmspia()— |

1c3ica, Ks;cs./
10, 100,112

@ MFG H) FAR SIDE

—
|
|



-

Q2,Q4Q%
QrQs

\@R 1.R2

R4 -RU

\@smc,s § SOLPER
FAR SIDE

T VIEW
NENT SIDE

L.

~

@ \\®EEF

DESCRWTION DATE & APPROVAL

[1} MAY BE REWORKED (I} CANMOT ME REWDRKED
1 wone

ove-o
teare

30 5 [MS204T0AZ -4 |RIVET
79| | |[M535233-13 _ |ScREW
28] 1 [Ms35333-70  [WasR-LK
27 ] 7 _|ANS6OCAL WASRER-FLAT
() 26| 1 W IRE *30 ENAMEL COATED | COML
(| 25] 1 ]oo-1 RETAINER TOROID COML
2415 [k-131 MOUNT - TRANSISTOR
23z [snaT SOLID STATE' MODULE WITH MYLAR INSULATOR comi
¥ [ 22| 1 |snsis
[ 1 {snse
20 | | |SNBR
5T TsNen
s 17 [sns0 SOLID STATE WODULE WITH_MYLAR INSULATOR COML
75 TRANSISTOR -MOUNT ] TO-\S comL
[3)22 CIRCUTRY T0 BE CUT AT PLACES INDICATED BY @ 16 | 5 |2N2604 TRANSISTOR To:18 CoML
()21 REA MAGNETIC WIRE CO INC; FORT WAYNE  IND S IR IR [ TRANSISTOR To-5 comi.
%0 KIDWELL INC, VAN NUYS .CALIF
w GENERAL ELECTRIC (0 SEMICOND DIV: SYRACUSE N . (of 13 110 4153 DIODE _ couL
()18 HOLES T0 BE LANDLESS PER CCP SPEC ADIO5-007 i 12 [ 1 [CYFMISCATIG | CAPACITOR A0 227 500V comL
Z)17 DO NOT PLATE THRU (3N 1t | | |CYFMIDCION G | CAPACITOR 100pf t2% 500V comL
{7) & MODULAR T ECTRONIL:; INGLEWOOD, CALIF (N5 | 1 [ke2zdiskis | CAPACITOR 22ut *I0% 1BV cone
15. TEXAS  INSTRUMENTS INC, DALLAS TEXAS s
r4 GENERAL MICRS ELECTRONICS INC, SEHTE CLARA CALIF LA A 20X RESISTOR o A EmL
{#)B.KEMET DEPT UNION CARBIDE CORP. CLEVELAND , OHIO 743 cor RESISTOR SR *2% Vew =
73)2.CORNNG GLASS WORKS BRADFORD,PA 611 |cov RESISTOR K225 VoW oM
ILREF SCHEMATIC DW5 NO. 10350 -S02 5655303 T RANSFORMER
IQCOMPONENT REF DESIGNATIONS ARE FOR LOCATING FUR <
Qomv AND DO NOT A?:EA??N or: Ac*im. gi\m'fe PRTOSES 3 |16 [910443:203 | TERMINAL 05c0
(DIAKEYS.OT TIMENSIONS ARE FOR REFERENCE ONLY , SLOT 2 1 iz -203-_ | TEE_PCB ASSY 0048 o)
SHOULD BE CENTERED BETWEEN PINS AND MUST NOT TOUCR CRTDITRY. O A e = =
BMATCH DL AND RIVET | TEMS 1 AND 2 USING JIG FIXTURE 'LE:' ot AT OF NOMENGLATURE OR MATERIAL
1430~ 2C3 IDENTIFYING NO. DESCRIPTION SIZE. DESCRIPTION & SPECIFICATION ZONE
ZFABRICATT FER CCF SPEC AOIS-007 ST OF WATERIAL OR PARTS LIST
651K SCREEN .SING S5M 10351-502-3 UNLESS OTHERWISE SPECIFIED | DRAWN|® - =AM P Ton |28 weatul CALIFORNIA COMPUTER PRODUCTS INC.
,I\i";‘;gfv‘c‘:i N S“FjV;CEMW’ﬁisa‘;:Oéé prQ oTH SIDES DIMENSIONS ARE IN INCHES | CHECK 05 MULLER, ANAMEM, CALIFORNIA
N 'M‘L-:-faa:a:h S SRI <z ¢ SIDES, TOLERANCES ON APPD
LPLATING: = oy I o [wm ANALOG INPUTS €
o - COPFER PLATE HOLES .00t MIN X+ 010 FINISH 25KC GENERATOR
b -NICKEL FLATE HOLES ANC CIRCUTRY.000S0 MIN. o THILLED HOLES i
¢ -GOLD PLATE HOLES AND CIRCLITRY .0000%0 MIN, 1% TO 284300 | HEAT TREAT SALE. STE
2.CHAMFER CONNECTOR TIF .020 X 30° BOTH SIDES. « o0n N i % F 10351 - 502
LBCARD THICKNESS AT CONNECTOR T NOT TO EXCEED 065 - 009 265 TO 1.000:+ 807, — 001 'SURFACE
NOTE:UNLESS OTHERWISE SPECIFIED 1015 0 2000400, — 901 | pEp MILSTD-10 V| B Nment [sueer




v o7 eRec vero Voo oo
P 2 2 13 3 14
______ N AN M N N M B o
T T cii
I 50
rev) | i
!
(o) | | ] , . .
‘! e N RI7 R2| F2e R2\ | R26
¢ | |11.00Lf e S atx | cip SEKD 20K(2) 20K () 20K\2) %m@
eut| R4 | T2 7" | z00v LR .
oy | 3.3 =3¢l . °LAc = ® o —— e
] — PV Byl - =~ 500V L R24 \ R34
L % . *r —— N\ ——4 ——— N
- M ATO9 Ju TP R20 |TP3 0@ |TPS  R23_ | TPT 10K(D|TPY ¢
3 +—0O 10x(2)$—0 +—0O ck(®) 0 O ]
+- V) —— —4
N E— Qi Qa
Cz I T
v | R7 sra Q ;
J 12K £.05% i5% —@ %
’ A'AYS
R Rl RI13 Rig R22
€7 10K 15K
Y % + 15K 15K
, E v ® & o
i : T 38V . i
= ciav) '
* -0
| . | s i3 Ly T4
P ) a 6.8u% cR? CRZ
tva— o FE g bEK c5 | 4] 35 )
PC\B Ly o | 680pF QZ Q3 as
N =Y 2N995 2N995 2N995
J (ern) /ih;\ < g < _E/
% k/ (GRD)
‘ /\/"EV} ;l < —
! RI6 R20
! % 12K 3 12K %u.zx
RI9 R23
% 27K 27K
JE O U
~ ~N ~N N Vv
z 2 M 1 N L e 16
— - D -y D, D D, T 1.
e . 5 4 -
9. CAPACITOR

8.Cl1 & Ct2 LOCA
TR2E&RIS CMI
CFEF ATt

oo

. G®
— M




REVISIONS

SYM | ZONE DESCRIPTION DATE & APPROVAL
1] mAv BE REWORKED (2] CANNOT BE REWORKED EE
. B nome § $
-8V
U
- - o I 3 T}
%;4\ Trie I'rsi Rres .
W0k () $20x@ %20« RO =
N8 [
— R44 4 RE4 |
39 [ TP ick(®) [TPIZ Rao 20x{(2)
-0 —0 1M E)$—O
TRIE
|
|
]
|
|
|
|
{-18v) |
% ES6
—_ [ 2= - [
e} R4S RS0 folle}
'K %\.zx 12k o2z
- 1By
RA3 rag RS3
27K 27K 27K
Cev)
(—12v)
N PART OF
~N v
2 s
DZ DIA | [10368 - Sz SCHENMATIC T )|
REQD PART OR NOMENCLATURE OR MATERIAL
IDENTIFYING NO. DESCRIPTION SIZE. DESCRIPTION & SPECIFICATION ZONE
LIST OF MATERIAL OR PARTS LIST
UNLESS OTHERWISE SPECIFIED | DRAWN|O- HRMPTor [ i e CALIFORNIA COMPUTER PRODUCTS INC.
WLLES ING NWKGHE VA0S £10% DIMENSIONS ARE IN INCHES | CHECK 305 MULLER, ANAHEIM, CALIFORNIA
D OLT OF SEQUENCE TOLERANCES ON APPD = A -
€D DECIMALS | ANGLES |-moe | SCHEMATIC-
s - XX =+.03 =+ 0°30 =
WE NG, ICZeT-TC2 XXX =+ 010 FINISH — .
ARE 2N c453 DRILLED HOLES AL NLOG/THGHTAL CONVERTER
NG == 040 TO .1285:+.002,—.001 — ) _
1% 0w 136 TO 228:+.003—00L | HEAT TREAT T SCALE: SIZE
PORENO .. o 234 TO 500:+.004,— .00 - /-
DUTEF R NEDOAT FUMTTIONAL TEST 515 TO .750:+.005,—.001 NGINE D 'O\fﬂ [ohe 5 .)5
TOAE MICHMT YY% AND ARE JaW 765 70 1.000:+.007, — 001
o Il : SURFACE ROUGHNESS
HIRWISE SPECIFIED 1015 TO 2000:+.010—001 | ppp L STD-10 \/ THis DrRawinG | WEIGHT [ SHEET




pu—— I——.IOD(TYP)
1

DR *52(.063% D
2 HOLES

3.000

.250
(Typ)

T

DR 744 (2 HOLES)—/

MATCH DRILL ITEMS
142 WITH (TEM 4
AT ASEMBLY

) .0e5 1003 om——/

AFTER PLATING
46 HOLES

’

©%s

oo

052 +.003 m/

AFTER PLATING
16 HOLES

*v "“v,(

+.Q00
47807010

FULL R

REAR VIEW
TEE(TEM 2) OMITTED
FOR CLARITY

i

te— 300
DETAIL A
(2 PLACES)
SCALE - —T

|
1

\.oez R OPTIONAL
(4 PLACES)

035 £003 DIA
AFTER PLATING
APPROX 178 HOLES

+.00%

PIN ORIENTATION

OF MODULES

4
SCALE‘T

0,
e RefL
(+)

MFD HD FAR SIDE

RIERS,RS5
R56,RST

Ri3, RIg, R22,RET, 32
R37,R42,R4T, RS2

44
Vitw B-B G




SYM | TOmE DESCRIFTION DATE & APPROWAL
[ wav 5 newomGD () CAWNOT BE REWGRRED | £
T o E &
.
R6ROR25 RI3,R22R28,
R30,R35,R40 R33,R38,M3 Q2,03,@5.Q6
R45, RS0 R48,RS3 08,Q9,Qi11 . Qi2
RI7, R20,R24,R29
R34 R39,R44,R49
R24,R26,R3,R36
/®R4[,R46.R5LM
TR
. ig]
t—TP5
P6
SWAGE ¢ SOLDER
FAR SI!DE
—Tp7
—TP8
~TPY
N-TPIO
V&-n‘o,ms
~TPi
e
it
TP 45 5 |M320470A2-4 {RIVET
%4 | 4 |MS35233-3 SCREW
43| 4 |MS35333-69 | WASHER-LOCK
\@cu_m @ A2 | 5 130022 RETAMER - TRANSISTOR { TO-5 coML
S| 10] 8-l 33! MOUNT - TRANSISTOR | TO-18 comL
a1 39] 2 [sE-22 EYELET
GO 38 5 [2N2453 TRANSISTOR COML
B (p[37] 8 [en99s TRANSISTOR ]
(O 36 | 2 |uATOS OPR_AMPLIFIER
. 4 Nrer (Q[I5 | 1 |iN4as74 DIODE
'ONT VIEW € (Y[ 34| & [iNa1s3 DIGDE
PONENT SIDE Qo 331 1 [INT4BA DIODE COML
()| 311\ WIRE * 30 ENAMEL COATED comL
(&) 301 | [KG6RBIEKMS CAPACITOR 6.8,f £I0% 6V COML
29 | | |KG2RZJ20KMS 2.2, *10% 20V ]
28 | 3 |KG3IRSJIISKMS 3. 3.F £10% 1SV l
()| 71 2 |KGERBISSKMS 6.8uf £10% 35V i
(o) 26 | | |CYFMI5CE8IG 680, +2% 300V !
25 [ v [cyFmiocisic 150pf 2% SO0V 1
24| | _|CYFMIOC 6806 6B pof *2% 500V |
e 23] 1 [cYFMI0C1006 10pf £2% 500V
(I 22| 1_[earioBcioz CAPACITOR 001 _£5% 200V
- @211t |cBares RESISTOR 470 *5% W
(8 21 KIDWELL INC. VAN NUYS,CALIF ST [cor 2TR 2% aw
(17) 26 TO BE LANDLESS HOLES PER CCP SPEC AOI05-007 CRE 10K
(16)25 REA MAGNETIC WIRE CO INC; FORT WAYNE,IND ® 11 27K
()24 UNITED SHOE MACHINERY CORP, BOSTON, MASS. 17| 2 33K =
(H)23 ALLEN BRADLEY CO, MILWAUKEE ,WISCONSIN R 1.5K C
(3)22.00 NOT PLATE THRU ([15 8 jcor 2K £2% AW O
(72) 21 NATIONAL BERYLLIA CORP ; HASKELL ,N.J. Byl 14 [ 1 |wEATO R o]
(1) 20.FAIRCHILD  SEMICOND DIV ; MOUNTAIN VIEW , CALIF 1311 |meaTo 5.62K tIY _'/aW =
(16) 19 MOTOROLA SEMICOND PROD; PHOENIX,ARIZ ) 12 | 1 [MEA-TO A4TK 17 Y/8W C
(9) 1B GENERAL ELECTRIC SEMICOND DIV, SYRACUSE ,N.Y. @1 |8 [i3iep 20K *.05% JW
(8) 17 KEMET DEPT UNION CARBIDE CORP CLEVELAND,OHIO w9 [ ¢t 15K g
(7)%. GENERAL ELECTRIC (0., SCHENECTADY,N.Y 9 11 1] 12K 1 —
(6) 15 CORNING GLASS WORKS , BRADFORD, PA. OJIEDEREL 1OK  *.05% .IW
(5)14 T.R.C ,PWILADELPHIA, PA ERE RESISTOR coML [
(4) B KELVIN VAN NUYS  CALIF
(2R VALUE TO BE DETERMINED AT FUNCTIONAL TEST =12 ise-203 SPACER.
ILREF SCHEMATIC DWG NS, 10368-502 w I Tass-203 TEAT SWNK-TRANSISTOR
IOCOMPONENT REF DESIGNATIONS ARE FOR LOCATING FURPOSES 3176 [9:0843-203 TERMINAL 0SCO
ALY AND DO NOT APPEAR ON ACTUAL PART. > 7 T4z -203 51 | TEE-PCB ASSY
9KEYSLOT DIMENSIONS ARE FOR REFERENCE ONLY , SLOT ; 10367 -502. 3 |PCE [C62 2306281 [0}
SHOULE BE CENTERED BETWEEN PINS AND MUST NOT TOUCR CIRCOITRY. el Troze7 502 A/D CONY
BMATCH DRLL AND RIVET (TEMS 1 AND 2 USING JIG FIXTURE REQD| PART OR NOMENCLATURE OR MATERIAL
11430203 NO mmnmnc NO. DESCRIPTION SIZE. DESCRIPTION & SPECIFICATION ZONE
TFAERICATE FER CCP SPEC A0105-007 LIST OF MATERIAL OR PARTS LIST
€.31LK SCREEN L_SING S3M 10367-802-3 UNLESS OTHERWISE SPECIFIED | DRAWN|S - ~AM®ToN |28 wea CALIFORMIA COMPUTER PRODUCTS INC.
SFABRICATE USING PCw 10267 -502-3 DIMENSIONS ARE IN INCHES f CHECK 305 MULLER, ARAHEIW, CALIFORNIA
(D 4EPOXY GLASS LAMINATE WITH 2 0Z CCPPER BOTH SIDES, TOLERANCES ON APPD
MiL- P-13949C . TYPE GE DECIMALS ANGLES  [appp
. XX =0°30
3.PLATING: X 10 FiNSH ANALOG/DIGITAL CONVERTER
a - COPPER FLATE HOLES .0O1 MIN DRILLED HOLES
b -NICKEL PLATE HOLES ANC CIRCUITRY .000SO MIN. 0 TO I+ 2 00
¢ -GOLD FLATE HOLES AND CISCUITRY 000050 MIN. 13 TO 228:+ 003,--001 HEAT TREAT SCALE: > SIZE
2% TO 500+ 004, — 001 -
2.JRAMFER CONNECTOR TP .32C X 30" BCTH SIDES. - 003 15 10 750+ M5, 001 [ F |O367"502
1LBCARD THICKNESS AT CONNECTOR Tif NOT TO EXCEED .06E =092 %5 TO L0+ 007,801 {"G|RFACE ROUGHNESS SALE
NOTE UNLESS O wEXWISE SFEC FED 1015 TO 20004 010 — 001 | pgR MIL-STD-10 \/ o oamwess | WEIGHT [ sHEET




DB DR 32V D8 RDR RE D7 v RTL Do B RTE T& %=z 52
F J C 2 E 3 1L 7 D 19 7 22 18 20
S-S S A AN AN AN A~ A P S NS Y N N N
R
A7
% R3 R4 RS R6 R7
. 47K 47x | S0k 4.7 % 47K 477K
—o
P4
(GrRD) (GrD)
(+3.2V) o (+3.2v)
2(_7 3 [ Ts 5 17 T‘j 5 17 T‘.‘» 5 I 3I 5 17 13
<~ 19
a e |? 4 ica 4 7 [ 4] 1cio |? P 4l e
5 N \
NS )| snsn | snsn B )| SNsH | )| sn g .| sns
Aramra 6 2] ©° P tT Tz o S o T

ic3 |6 4l 1ce
SNS10 [~ SN5I0

\ciz
SNSI0

b

{GRD)
- —_——————
B yu A 4 3
8 ; GRD S s B

K&t (25k0) N4(ENCODE)

e

NCT




R R2 ZONE 3
= %5 - DESCRIPTION DATE. & APPROVAL
_~ — —_
2 ~ G v =z rowoms T cavmot et mowomean ';'f
4
!: 3 ~one Sis

-4 %4.7)(

ol
—2 |

(GRD)
+3.2v)
a2 g
cy
() 22 uf
Y
10
- - - T T — = = ——= \L_\-—\V
N Z H
+3N GRDS Comp. OT
| | 10366-502 | SCHEMATIC I ]
REQD PART OR NOMENCLATURE OR MATERIAL ZONE
IDENTIFYING NO. DESCRIPTION SIZE, DESCRIPTION & SPECIFICATION
LIST OF MATERIAL OR PARTS LIST
UNLESS GTHERWISE SPECIFIED | DRAWN|O-#4MP ToM (/8 DT IXS) CALIFORNIA COMPUTER PRODUCTS INC.
DIMENSIONS ARE IN INCHES | CHECKH 5-2¢c. 305 MULLER, ANAHEIM, CALIFORNIA
TOLERANCES ON APPD
DECIMALS | ANGLES [-5sm SCHEMATIC-
XX +=.03 =+ 0° 30
00X = .010 FINISH AN/—\LOG T0 DIG|TAL
DRILLED HOLES
o D HOLES DATA CONTROL
PIERI ARE NOT USED X0 Zm.OR—0 | HEAT TREAT SCALE: SIZE
EF ASSY Dwé NO. ICZE5-502 5 10 700000 NONE D 10366-502
ESISTCR VALLES ARE IN OHMS+2% AND ARE AW 765 TO L000:+.007, -1 [T Renan e SCALE
{UNLESS OTHERWISE SPECIFIED 1015 70 2000:4.010,— 1 | pEg MIL-STD-10 V| B Teent ] SHEET




| (2)
3.000 (30)MFD HD FAR SIDE .
300 -
-
—oq rJOO(TYP) (rve) / PIN A(REF) =
.zso) f
G £.005 .
T 125 S
o]
| ° °
‘ o °
°
= l +.000
o 4750010
e o
3.55)
052 203 DiA-— Y
AFTER PLATING
22 HOES ° °
o
o [
-
o
° °
FPROX 115 HOLES
o e °
‘ o
| ) -
! P —
REAR VIEW (4 PLACES)
TEE(ITEM 2) OMITTED R2,R3,R5,R6
FOR CLARITY RT,R8,R9 RIO
Loso 1.00%
PIN ORIENTATION
le—300-+ OF MODULES
DETAIL A scaLe
(2 PLACES)
SCALE T‘
|
B




2,105,108, iCii
1€14,1C17,1020,1024

L= 5
]

rod
- Qe
£ s
] B
i s
% s
3 3

ol

|
/Iol
L Kdl

/

mq
a
Al

— o 3L
51 8 B °
2 =
e
7 0%
3
n
) = g
| _oZ _v%
I
B! ~i
e
_oZ@ “‘0%
3 el
2 3
_Oﬁ =g _
» S
i

&

©

.

\@ICI ,IC4,1C7,1C10
1CI3,1C16,(C19 ,1c23

I
[y ]
Ot sy O

/O |

\@ SWAGE & SOLDER
FAR SIDE

o

© /

|C22,¥CZ&

o

ol

L [0L[0o

| t ! | |
[ (o) [ [ [0
o o

| FRONT VIEW
IOMPONENT SiDE

()4
(a)13

i (3) mKEMET
‘ "
‘ X
i IQCOMPONENT REF DESIGNATIONS ARE FOR

BMATCH DRILL AND RIVET

REF

TEXAS INSTRUMENTS INC; DALLAS ,TE XAS

CORNING GLASS WORKS; PHILADELPHIA, PA

DEPT UNION CARBIDE (ORP, CLEVELAND,OHIO

REF SCHEMATIC DWG NO. 10366 -502

LOCATING PURPOSES
ONLY AND DO NCT APPEAR ON ACTUAL PART.

(@) IKEYSLOT DIMENSIONS ARE FOR REFERENCE ONLY , SLOT

SHOULD BE CENTERED BETWEEN PINS AND MUST KOT TOUCH CIRCOITRY.
ITEMS 1 AND 2 USING JIG FIXTURE
11430 - 203

TFABRICATE PER CCP SPEC AD:05-007

6.

SILK SCREEN CSING S5M 1036D-502 -3 REV A

BFABRICATE USING PCM iI0265-502-3 REVA

GO

3

2.
1.

EPOXY GLASS LAMINATE WITH 2 0Z
MIL-P-13949C ,TYPE GE
PLATING:

a - COPPER PLATE HOLES .00t MIN

b -NICKEL PLATE HOLES AND CIRCUITRY .000%0 MiN.
c -GOLD PLATE HOLES AND CIRCUITRY .0000%0 MIN,

CHAMFER CONNECTOR TiP 020 X 30" BOTH SIDES. +.008
BOARD THICKNESS AT CONNECTOR TiP NOT TO EXCEED 065 --008

CCPPER BOTH SIDES,

NOTE:UNLESS OTHERWISE SPECHIED

DATE & APPWOVAL

Osm—o)

©0)

30| 5 [MS20470A2-4 |RIVET
26 8 |SNStS SOLID STATE MODULE W Tr MY AR ASULATGR LOML
25 ] 1 |SNSI4 T
24 2 |SNSi2
23 8 {SNSII -
22 | 8 |SNSI0 SOLID STATE MODULE WITH MYLAR INSULATOR =
15 8 {Co7 RESISTOR A4TK 22% U4 W CoML
4 | 1 _jco7 RESISTOR IOK_*+2% Va W COML
9 | |KGR2JISKMS CAPACITOR 22 wf 0% DY CONIL
3 [22[910443-203 TERMINAL 0SCO
2 | 1 |1412 -203-41 | TEE-PCB ASSY o
1 | 10365 -502-3 |PCB 067 3264 8 O
MEM] 1 _[103e2-502 A/D DATA CONTEOL
NO. Hﬁﬂ PART ENCLATURE OR MATERIAL
- mnmv?a" NO. w'fxscmmon SIZE. DESCRIPTION & SPECIFICATION ZONE

LIST OF MATERIAL OR PARTS LIST

CALIFORNIA COMPUTER PRODUCTS INC.
305 MULLER, ANAHEIM, CALIFORNIA

ANALOG/DIGITAL.
DATA CONTROL

10365-502

UNLESS SPECWIED | DRAWN|® - ammTon Teo wrmeen
DIMENSIONS ARE IN INCHES | CHECK
TOLERANCES ON =
DECIMALS | ANGLES
XX = .03 =0° 30 APPD
30 = 10 FINISH
DRILLED HOLES
040 TO 1285+ 002 — 001
1% T0 228:+.003,—00 | HEAT TREAT SCALE: . SIZE
23 TO 300:+ 004, — 001 c
515 TO .790:-+ 005, —00] i F
%5 D 1.000: + 007, — 001
. 'SURFACE ROUGHNESS
1005 T02000:+.010.— 801 | pER MIL-STD-10 VR Tween

{ SHEET




IOKC  +eV R4C (208 £PS) B BIC (1.6 XC)
X R H M

TPG
TPe
2 o mici 17
Ri R2 —— 5 NS4
3.3k 82K | 1 ic1 A | i
N SNSIS | TP2 ’ 8 TP 8i [ iz
— 6 ] i
L 10 1 0 /LZ : k__ l6
2) ‘ ! 6| 1C3 4 /1/ s 14
4! /18 SNSI? 4 1C8 6 9| 110
| "o 51 3 SNBIT | 15
U A ' “1ps 81 ? 31y ® | =
10 uf == 55 l 4 0 I |
— 1 1 7 3
20V by - —
(cRD) ’] - (GRD) (
(+32v)
TFIO AL Eg e i TPI9
7 2 13 TR0 7|l 2] 2 712 3 J L? 2 1>
5 1o—0 s 9 —1 10 5 10
s - .ASN\C? 4 €9 4 1CI0 —
1 9 & _l bl 8l _4 | 6 1 6
; — . L
P9 © e} , 8 9 8 9 |
o—¢ © TRIT
P4
% 47 TP | TP ‘ o o
[ = ————— _ N e
~ - - 4 - - a
15} 14
Ry By

3\

REYER
2.RESIS
oALL N
NOTE LI




REVISIONS
SYM | ZONE DESCRIPTION DATE & APPROVAL
11 WAY BE REWORKED  [2] CANNOT BE REWORKED ? E
B wome HE
Kafzs k) RN4
1 4
o 7 P
R7
TP21 47K
T —t
TP22 P24 6[_ I
© kb ® § o s 2 7 < |
=] 10 5 10 /5 10 T 8
4 1CI — ! !
3 4 \CI5 4 1CIT —_— 'i: 5
I 53 | 6 1 6—0 57 :
[ 3 K 3 e |7 2l 7 X l (I
SNBI3
L __ 77
RD) (6rRD) 7 3
#3.2v) . v
R6
5.1K 1
A Lee |
10 Tleaut
iz b i5v
7
LY r [
5 101
e 1 51 L
4 !
— |
6| t i
11 ! ! )
| i L SNBIS
R4 | 1Ci4 )
47K ENs_'Z,_ _1 RS
- - ° 4.7 PART OF
ST : R i R Pl
e 13 g 2
R B4 Rbe  S5(TRANSFER) -
KAIZHKEY NAENCODE)
11352 -502 SCHEMN | ]
REQD PART OR NOMENCLATURE OR MATERIAL JONE
IDENTIFYING NO. DESCRIPTION SIZE. DESCRIPTION & SPECIFICATION
LIST OF MATERIAL OR PARTS LIST
UNLESS OTHERWISE SPECIFIED | DRAWN|O. pfin 42 7en |12- 9-4S CALIFORNIA COMPUTER PRODUCTS INC.
DIMENSIONS ARE IN INCHES | CHEGR {7 -3-¢4 305 MULLER, ANAHEIM, CALIFORNIA
TOLERANCES ON APPD
DECIMALS |  ANGLES | zppp SCHEMATIC -
gxx ‘8?0 i FINISH
=+
DRILLED HOLES ENCODE_TIMING GE NE QATOR
- ) 040 TO .1285:+ 002, — 001
NCF ASSY  LV.G NO. 10353-502‘ 1% TO 228:+.003,—001 | HEAT TREAT . SCALE: SIZE
TOR VALLESARE IN OHMS = 2% AND ARE aw 23 TO 500:+.004,— 001
— N —_—
EGRKIED CIRCUITS ARE  SNSI0 ;10 s | NoNE 5] 10352-502
ESS CTHERWISE SPECIF : 000 +.007 — SURFACE ROUGHNESS
FCIRIED 1015 70 2000+ 910, 201 | ppp MILSTD-10 A TsHeer




~
MFL HU FAR SIDE
] Iﬁ.noo(TVD)
LA, |
250
aw
T tcxe,mm@\\
.052 ¢ 003 m—/
AFTER PLATING |
25 HOLES d ] i
i
j | LY E)
i +.000
4.750"-0'C
/a
/ z
.035 2.003 DIA
AFTER PLATING
APPROX 57 HOLES
R3R4R5,R7( 8
1C306,1C8(25
REAR VIEW \.oe-z R OPTIONAL O
TEE(TEM 2) MITTED (s PLACES)
FOR CLARITY
(0 @ (¢ 2 FRO
COMP

005
[ 10
‘ PIN ORIENTATION
300 OF MODULES
DETAIL A scae:

(2 PLACES)
SCALE: T




SWAGE § SOLDER
FAR SIDE

\@mz,nc“

|

1£4,1¢5, 191010,
e 1012,1C13, 105, 107

T VIEW

1Ny
\@ REF

NENT SIDE
!

30] 5 [MSZ0470k2-4 |RIVET
25 | 3 | SNSH S0U6 STE_MODULE WITH MYUIR INSULATOR comL
24 1 SNSIS .
I3 2 [sneia
s {22 ] 2 [sNS13 -
; REREEEL
TIEREREED
(’_5) ERIEEES SOLID STATE MOBULE WITH MYLAR INSULATOR ComL
i D5 | 1| ke22I15kMS CAPACITOR 22 4% 210% 15V TOML
(3] @ | ( [«kei0J20kMs CAPACITOR 10 .4 4107, 20V ComL
0 1 co? RESISTOR B.2K 12% Jaw oML
5 (211 51K ] [}
4 | ¥ i 47K 1 []
9 4. TEXAS INSTRUMENTS INC, DALLAS , TEXAS [~ 8
. ! S1570 EAZ CoML
(3) 3 KEMET DEPT UNION CARBIDE I, CLEVELAND,OMIO 7 ijeer RESISTOR 336 2% Yo
(3) L CORNING GLASS WORKS ; BRADFORD, PA -
TLREF SIHENATC DWGE  NO. 10352-502 -
LOM T REF TE TioNE S LOCATING T
10.COMPONEN F oo Sxet‘A‘wcm ARE FOF _::: NG FURPOSES 3 |25 [90443-203 TERMINAL DSCD
ONLY AND DO NCT AFEEAR ON ACTUAL FART. > a2 -203 21 | TCE-PCB ASSY
| (DIKEYSLOT CIMENSIONS ARE FOR REFERENCE ONLY , SLOT 17 Tio353-502-3 |PCB = 562 7306 %4 By o)
SHOULD BE CENTERED BETWEEN PINS AND MUST NOT TOUCH CRCDITRY. el s 10355-502 e Totme BN
BMATCH ORiLL AND RIVET 1TEMS 1§ AN 2 USING J16 FIXTURE o, |FEGD PART OR NOMENCLATURE OR WATERIAL
1430~ 203 T IDENTIFYING NO. DESCRIPTION SIZE. DESCRIPTION & SPECIFICATION ZONE
i TFABRICATE FER CCF SPEC AOIOB-007 ST OF MATERIAL OR_PARTS LIST
i 6.21LK SCREEN .SNG 85M 1C353-BC2 -3 UNLESS OTHERWISE SPECIFIED | DRAWN|© - Ham®Ton 28 miwii CALIFORNIA COMPUTER PRODUCTS iNC.
‘ BFABRICATE LSING FCM (O253-502-3 DIMENSIONS ARE IN INCHES | CHECK [~/ ] T MULLER, ANAHEIN, CALIFORNIA
(D4 EPOXY GLASS LAMINATE WITH 2 2Z  CCFRER BOTH SIDES, TOLERANCES ON APPD
MiL-F-13943C . TYFE GE DECIMALS ANGLES s
A PLATING: XX =+ 03 +0° 3
- COFFER FLATE HOLES .00 MIN o= 010 FINISH ENCODE TIMING GENERATOR
i b -NICKEL PLATE MOLES AND CRC. TRY 02250 WM. o TLED OIS o
: ¢ -GZLD FLATE HWOLES AND T:RILTRY .COOCE0 MIN, 1% TO 228+ 05, — 001 HEAT TREAT SCALE: SIZE
. o . ) . 4 TO SO0+ 04— 001 2 -
B s i S | f] 103537907
Py == N UK NOT ° : - SURFACE ROUGHNESS
NOTE:UNLESS OTHERWISE SPECHFED 1015 10 2000+ 00 —%1 | pER MILSTD-10 s o | WEIGHT [ steer

‘DESCRWTION

DATE & APPROVAL

[ MY B mEWORKED  [7] CANMOT BE REWORKED
B voe

aovasg
wwsre




8IcC

GRD 7Eeo3.zv EB
3 3 2 B
AN A AN N o o S o _ o _ o
TP2I
5
4
1
P22 l
. | _
o] 7
&
| _
|
|
!
|
i
cz
330p¢ |
TstO Scov T
Is AE iE RE
22 ut [ c3 [ lca e IC14 | [1ci6 |
isv [SNST4 | snsie : (NS4 | IsNBig SNS5I4 |
' i
| 2 | i | 12 ! ‘1 : B
' i1 I 2 | 14 ! P2 L TEr2
81 e 8i e 8: 6 81 ie 8i ig
| i i 14 i5 i 4 ! 110
' s J '( F! i f 4 | t Vs T
4 o SN 9 5! 0 s \__}7%
i ! ! ; [
t ____,l P00 e [O _'Jlo O i :___7_z
7 a1 5 S 7 ™0 7] 5 3
1 C1q
- Es Be
G &1 AAA
R
5.1 K
e T T Tt T T :V/_\l_g_J/ _________ \/‘77\/7A~k___ T AD R T T *“\Vf\,A‘“
A 4 7 YHS 8 10 5 16 17 I
6RD S G vy B & Dy De Dy D4 Da D, D, TrRoZ




REVISIONS
SYM | ZONE DESCRIPTION DATE & APPROVAL
| {J war 86 REWORKED [Z]cmmn:mm';';
| N ) monc HH
i .
F F -&v B B A H
922 L 2 20 w X
e S N N N < NS e U N = |
| rR9
§ 68K 70
P20 ‘ 7 ) 5 1e |7
7 s 72 = o Tess || R BN
o 10 i ' : 10 9 ] SN510 6
18 4] 1c19 | > ' "5——_<L—§:: [ N
510 SNEIG | 2t i ’ E_j"‘; g ®
7. ) . e L) 56
—3BL R b Jeze l boacer 1 6
| 1 i R
TPE o _NSYST pse Shea o T TP3R
i 3 ° 13
. . *
[ s H:, R ;
szg ' P
/
\
Q7
Rl
| 2N
‘ 15K cHE2e)
———ANA— Qe
2N2369
<3 ! 0
| 33064 . P34
T scov as 1
‘ 2N2369
TP320—
— . I S RIS ;
i 10K
1 |
3=} :
% N S R6 . RI2 RI3
4 6.8K RIOS  320L &.BK
3 15K
- Qe 1
U 2N995
69 R7 Q3 aors Ri4
3. 2N
233K | 369 3y
I L == 22 nf
- l 15V
PART OF
3 R 1 9 N
GRD v TR 6ED TR02 *3ov
TUD [ ]
REQD PART OR NOMENCLATURE OR MATERIAL Z0NE
IDENTIFYING NO. DESCRIPTION SIZE, DESCRIPTION & SPECIFICATION
LIST_OF MATERIAL OR PARTS LIST
UNLESS OTHERWISE SPECIFIED | DRAWN| O- Hampton |20De XS CALIFORNIA COMPUTER PRODUCTS INC.
DIMENSIONS ARE IN INCHES | CHECK |<Z% 5-3ek 5 MULLER, ANAHEIM, CALIFORNIA
TOLERANCES ON APPD
DECIMALS | ANGLES [opp SCHEMATIC-
XX .03 =+ 0° 30
Xx¢ = 010 FINISH _
DRILLED HOLES FRAME SYNC £ DATA OUPT
040 TO .1285:+.002,—.001
1% TO 228:+.003—M01 | HEAT TREAT SCALE SIZE
- - ~ — . 234 TO  .500:+.004,-- 001 s
SF ASSY DWG NG VO Lo S5 T0 7304005001 NONE D 10354 -502
ISITTOR VALLES ARE IN CHMS 3 231 AND ARE YaW 765 TO 1000:+.007,— W1 [eUmcAsr RoneniESs s
E:UNLESS CTHERWISE SFECFIED 1015 7O 2000:+.010,—001 | pgR MiL-STD-10 V| e | WEIGHT [ sHeeT




100(T YR} - =
] ool ’!\(TYP) o PNAREF)
| /

I

+.00%

~ 300 -
DETAIL A
(2 PLACES)

SChLE 2

iy o
20 e e . ; )
< A > IS “D&J B
T < ; ¥ I 600"
T e l 5, QY
/ H
4 o i
a | ©
/ [ . ;
035 £.003 DIA — ° :
AFTER PLATING : 41
APPROX 129 HOLES < i
° ° ; -
o F
RE 1 2,3 @\
° o '+ 000 ]
o k. N 47%0"-01C i CiC4 h‘
o o o [ rz,ks,us,mz@\ : o, 9
-} o : S
° 5 35851 |
R’/’,RM@——A
! a —
p Re,Rlz./ &
X
,/ o | R4,R10 R'4®/ 5 %
, BV, R -~ B
iy ] i = L
A | & =<
, i - -
Vs o | ,9305.0607(19) ?8
052 £.003 DA— e i Lo @ 8
AFTER PLATING . | ~ Sib
38 HOLES I 8 S
b o
° - E -
@, &
s, : @
& |
v ! -
1 v .
N o
REAR VIEW 'O;f E, J:IEI?;AL
TEE(ITEM 2) OMITTED T 1€3,6C4,(C8,
FOR CLARITY iCi4, yc'we,ilcczlx' FRO
comp

iDENT NO.




101,C5,106.1C9
@mz,:ms,\cw
108,119, 22

K7.1Cio
lczo

SWAGE ¢ SOLDER
FAR SIDE

2120
w@

0o

NT VIEW
DNENT SiDE

30] 5 |[M520470A2 -4 |RWET
|
|
' (H 7a| 5 I|5NBI5 SOLID STATE MODULE WITH MYLAR INSULATOR COML
{a 23] 7 |SN5H4 SOLID STATE MODULE WiTh MYLAR INSULATOR oML
o 22 | 10 | SNSIO SOLID STATE MODULE WITH MYLAR INSULATOR COML
6 20 7 K-131 MOUNT TRANSISTOR comL
(e)f 19| 5 |2N2363 TRANSISTOR COML
(&) 18] 2 {2N995 TRANSISTOR COML
6 | 2 | KG22JI5KMS CAPACITOR 2Z20% *0% ISV COML
1S | 2 |CYFMISC3316 | CAPACITOR 330 t2% 500V ComL
12| 1 |cor RESISTOR GBK 2% AW coML
TR 10K
@mmbwzu INC VAN NUYS  CALIF ijlol2 6.8k
'515 FAIRCHILD SEMICOND DIV MOUNTAINVIEW, CALIF : 2 z i;:
5% KEMET DEPT UNION CARBIDE CORP, CLEVELAND, OHIO UL 3 ; 15K 1
4) 3 TEXAS INSTRUMENTS INC, DALLAS, TEXAS é 3
{3)72. CORNING GLASS WORKS BRADFORD .PA 6 | & jcor RESISTOR . 2200 22% W o
LREF SHENMATIC DWG NO. 10354-502
CIMNTONENT REF CESIGNATIONS : CURPOSES
or JFSIGNRTIONE ARE FOR URFOSES 3 [ 3850443203 | TERVINAL EE)
LONTT eooraR ON ACTUAL = W —
TIMENSIONS ARE FOR REFERENGE ONLY | SLO 2 |1 pnarz-203-31 JTEE-PCRASSY L -
NI RED B e o i " [ 7 Jic355-502-3 |FCE cersitesze 0
| gl o A:N“‘R BE‘WETEN BING mcﬁmu. NOT TOUH c:cm RY. Tl Trosss 202 TRAME I L DA OuPT
! M 2L O RIVET . NE T
i “7CH DR LL anD IVET (TEMS 1 AND 2 USING w6 FIXTURE NO. [REQD PART OR NOMENCLATURE OR MATERIAL ZONE
(143G - zC2 IDENTIFYING NO. DESCRIPTION SIZE. DESCRIPTION & SPECIFICATION
FAERICATS FER TUF SPEC ADIO5-007 LIST_OF MATERIAL OR _PARTS LIST
< . .
SELK SCREEN -SING SIM 10385-502-3 UNLESS OTHERWISE SPECIFIED f DRAWN| - 1AM P Tom 18 e CALIFORNIA COMPUTER PRODUCTS INC.
BFABRICATE USING RCM 10255 -E02-3 nEek ™
T AEDOXY 4. ne DIMENSIONS ARE IN INCHES | CHECK 306 MULLER, ANAHEIM, CALIFORNIA
\C4EPOXY GUASS LAMINATE WITH 2 22 (CFFER BOTH SIDES, TOLERANCES ON R0
1; C-F-13249C \TYFE GE DECIMALS | ANGLES |, a5 1~
3. PLATING: XX = .03 2 0° 30
a - COPFER FLATE WOLES .0CI MIN XX 010 = FINISH FRAME SYNCiDATA OUTPUT
b -NICKEL PLATE HOLES ANC CiRCu TRY .000SC MiN. woig“Lf;’:O(:ﬁi-m
¢ -GILD PLATE HOLES AND CiRZULITRY .200250 MIN, : wr: :u::vﬁ: HEAT TREAT SCALE N SIZE
2 ~ o . - - : + 004, —
-._HAMFE?‘ CONNECTOR TIP .02C X 30" BCTH SICES. +.003 515 TO 79+.005,— 001 T F |O355 - 502
LBCARD THICKNESS AT CONNECTOR T NOT TO EXCEED 0% --002 7% TO L0+ 007, — 001 'SURFACE ROUGHNESS
! NOTE :UNLESS CTwE SE SFE | 1015  TO 2000+ 010, — 001 SCALE
! SS CTHERWISE SPECFIED PER MIL.STD-10 Tuis oRawnve | WEIGHT [ sueer

REVISIONS

svm [ zome

OESCRIPTION OATE & APPROVAL

{1, MAY BE REWORKED CANNOT BE REWORK(D

wovu-9
warrn

z
~OME

1




-12y UNREG
ZLTICE OFF OIMD JFF “OND R Z4EY FLXION .
|8 20 zz N = K
/TL_AF _____ . - . NS U
TP5
O T(};9 TPI2
C"I”
+ [
=
O
R3
TP 8200
o —O—3
TR
CRI T . X1 Q1 O TPIO
2 = s
M ——i¢ - D
ces CRT ] — |
- 9 .« é ont gl °
4 + O 7 20V
CR2 13 7 S ——{— ca
TPe —° N 2eut
Al
. ‘ . b sov 23
T3 2o w0 ° o ? ' =
-] -+ €5
CR3 4—0 ———{r—=4
4 i 22uf
’ hCH) ce BV g
—”+ —O—
CRe  CR® i s)
l}——**——‘ B L
(R4 ©) cR9 Qz IS
Tr4 TP
TP7 7
O O
R2
820 o 8 G6RY
VAL —0—=
cz
O TP8
R
L % 24K
ﬁﬁﬁﬁﬁﬁﬁﬁ 2 -_—i-/kn-v‘—L"LLL“#‘—?gﬁ_hv__.-“
24 ) A VoW A Y,
ON COMD ON COMD § GRD P L—V——JGED <

S RESISTOR VALUES ARE IN CHMS
4. REF ASSY DWeE NO. 10F70-H
3. CAPACVIOR VALUES ABE N Mid
2. TRANSISTORS ARE 2N2658
.DIODES ARE INZ7=0

NOTE 'UNLESS (OTHERWISE SPECIF




REVISIONS
. SYM [ 20 DESCRIFTION DATE & APPROVAL
[ wav ve newomcan (3] caenor BE mEWORKED ;
3 o H
W22V UNREG
RE -LVUNREG v wesa
S A -
TP22
Ci3
B2uf
eov
=T
(S 4
) ] crg
P20 Alut
35v
- s I
3 c9 = —at
120uf 120
15V 15Y
4 cTS Faz
120ut 20u+
15V 15v
P21
+
- C8
270 uf
oV
_ |,
=
GRD P
] | 10369~ 502 | SCHEMATIC ! 1
REQD PART OR NOMENCLATURE OR MATERIAL ZONE
| IDENTIFYING NO. DESCRIPTION SIZE. DESCRIPTION & SPECIFICATION

UNLESS OTHERWISE SPECIFIED | DRAWN| ©- Mg From |8 uuiie CALIFORNIA COMPUTER PRODUCTS INC.
DIMENSIONS ARE IN INCHES | CHECK] ls-2-¢.£ 5 MULLER, ANAHEIM, CALIFORNIA
TOLERANCES ON
DECIMALS ANGLES :x SCHEMATIC-
XX = .03 0° 30
| 30X = 1010 | = FINISH DC TO DC CONVERTER
2% AND ARE 4w DRILLED HOLES
b rd 080 TO .1285:+.002,— 001 NO |
ROFARADS * 1070 g ;g ﬁ+ﬁ_zl HEAT TREAT SCALE: SIZE
+ 004, — 001
515 TO .750:+.005,— 001 NONE D !0569 - 502
765 TO 1.000: +.007, —.001
ED s 70 20m 400 — 01 | R MLSTDD This oane_| WEIGHT [SHEET

LIST OF MATERIAL

OR _PARTS LIST




()
(2)
©

MFD HC FAR SiDE

I 3.000
300
v «{Fmo(‘rvp) j (TYP) S PINAREF)
[ /
50 ) y |
[- 3 -

(‘?YP) | f P

T

035 ¢ oosnm—/

AFTER PLATING
APPROK 120 HOLES

+.000
47507-0'C

@)pr*ariua )" 155

052 003 mA/

AFTER PLATING
23 HOLES

N
-.062 R OPTIONAL
(4 PLACES)

REAR VIEW
TEE(TEM 2) OMITTED
FOR CLARITY

9090

Loso 00

PIN OR:ENTAT:ON

OF MOZULES

DETAIL A scae-

(2 PLACES)
scares 2

- 300 -




£2.03,06,C7

® ®o
/ i/

™~ Tp20

FRONT ViEW

OMPONENT

SIDE

-
I™-BLK TRANSFORMER LEAD

I

SWAGE.
FAR

REF

(120 HERMAN H SMITH O | BROOKLYN \NY
@ 9 MODULAR ELECTRONICS INGLEWOOD .CALIF

(9% 18 DELBERT BLINN CO INC, POMONA. CALIF

(B) 17 HONEYWELL SEWi COND DIv, RIV.ERA BEACK, FLA
(T) CRAYTHECN O SEMi Cond O |
o IS CORNING GLASS WORKS . BRALFIRD, PA

(5) 14 KEMET DEPT UNION CARBOE CORP CLEVELAND, OHIO

4/ 13 TRANSFORMER LEADS TC BE SOLDERED AT PLACES

(3)1e. Do NOT PLATE THRY
LREF SLATMATC DWG
‘DCIMTONENT SCF TES

KTk

Lo

Y OENT

45 POXY
WMol -C-

o

BPLATING

RETIONS

T EDHAM

§ SOLDER

SiDE

AEIGHTS. MASS

INDICATED

N2 10389-502
ARE FOF

JOIAT NG CURPOSES

S 03090 cee

©

REVISIONS
SYM | ZORE DESCRIPTION DATE & APPROYAL
) MAY B REWORKED (I, CAMNOT £ mewomkeD || §
3 o HH
[
30| 5 [MS20470A2-4 |RIVET T
29 4 [M535233-13 SCREW
78 | | |MS35233-31 | SCREW
7] 4 [M535333-70 | WASHER-LOCK
26 | | |MS35333-71 | WASHER-LOCK - :
251 { |AN9eOC6L WASHER - FLAT i T
74 | 4 |ANBA0CA NUT- HEX i j
23] 1 114856 LUG j . COML
22 I 100-4 RETAINER- TOROID AL . : COM‘_‘
711 4 |FP-50 MOINT - TRANSISTOR | TO°5 j . cOML
© | 4 |2N2658 TRANSISTOR 135 ! T TTiTcomo !
B | 17 |IN3730 DIODE, i )
7 | 1 _co7 RESISTOR 34K 12% AW 1
e | 2 |co7 RESISTOR 820 2% VAW !
5|2 |cor RESISTOR ___ 15600 2% AW
14 1 KG2TOJEKMS CAPACITOR o7 6V
i3 | 4 |KGI20JISKMS I0% 1Y
12 1 KGB2J20KMS *10% 20V
H \ KG4TJI35KMS +(0% 35V
0 | 2 |K622J50KkMS — 122af 0w sov
[ 9 . 1 [KGIDJ20KMS 10,4 07, 20V []
8 | 4 |KGROZ2JSOKMS |CAPACITOR Q1.4 e sov COML
i
; [
5 | 1 |910005-403 | TRANSFORMER _ DSCo
' [ 1 [iis08-203 RELAY
=D TERVINAL I Cec
2 TEE-FCB ASSEY T 4 I S
FCE Do
: DC/DC CONV ") :
~o. |REQD; PART OR | NOMENCLATURE OR ! MATERIAL ZONE
| _IDENTIFYING NO. |  DESCRIPTION | SIZE. DESCRIPTION & SPECIFICATION

LIST_OF MATERIA|

OR PARTS LIST

UNLESS OTHERWISE SPECIFIED | DRAWN|® - HAM S Tan [18 me -5 CALIFORNIA COMPUTER PRODUCTS INC.
UIMENSIONS ARE N tNCHES | CHECK . ~ 305 MULLER, ANAHEIM, CALIFORNIA
TOLERANCES ON appD | -
DECIMALS |  ANGLES B ettt
X3 | oao AP0 DC/DC CONVERTER
X = 010 FINISH g
DRILLED HOLES - NO. |
040  TO .128S: - 002, — 001
1% 70 28+ 00300 | HEAT TREAT B SCALE. . |SWZE
2% TO 500+ 004, 001 - z P R
515 TO T50:+.005.— 001 T 1 F 7, 570 de
765  TO 1000 + 007, — 001
SURFACE ROUGHNESS —
1015 TO2000:4 010.— 001 | pER MiL-STD-10 V| RS TwtenT Tsheer




RLY TMP -1V AR -2P -V UNEE? S0V 1BV UNRES ~18.0V -6V INPEG 60V 6V UNREG +6.0V
\'; 2 ' w E T _'%/FTP 2w '(‘éﬂ; 1 = VTP o
e £ . T AN _ . \ N
iz
RO
47K
B.6¥K
. W ——f—— b
3 . y
RS I RG ‘
- ¢ o
264Kz % S6.2K ) b o L cle R
+1%, Trs a°) T 3 _'; et jon AR ¥]
cs e 8 RIS .022.f 22 wf 5V oV
R2 27 ? d 5= oV 2ev (orD)
S.6x AN l 9
1
™ Ot aNB2 crRe
/\ ° m N7Z3A
7 1 —
o1 Qi KB R7 8 KTI
- 2N2927 0 $— 1
NEM ) R14 "‘3‘5
ez | - 1OK
0 ook o 2K TP O
619K 1% p3
(GrD) TPs
1K ) TF9
R4 Q3 !
21k 2N2658 /7 * oy
— VW ’ - { INTS9A
J: - —--O7
R3 = 0T e FIo
24K s0v 22mf |’ 2244 ol I W RI8 T
50v 5ov - 50V 50v 22K RTH
(GrD) (GRD)
\I/ PART
VT N I - CT T T T TN - T - N PR =/
A 18 =3 [ = z
GRD -243V MR -245V  TEMTMP FLAS N GRD P
™
A CAPACIT
4 FEF ASS
{1)3. VALUE T¢
2.CHOKES A
. RESISTOR

NOTE: UNLESS




REVISIONS
SYM | ZONE DESCRIPTION DATE & APPROWAL
(1] WAY BE REWORKED  [2] CANNOT BE REWORKED E ;
. 3] wone HE
|
oF
] | 70322~ 502 | ScHEMATIC i ]
REQD! PART OR NOMENCLATURE OR MATERIAL ZONE
IDENTIFYING NO. DESCRIPTION SIZE. DESCRIPTION & SPECIFICATION N
LIST OF MATERIAL OR PARTS LIST
UNLESS OTHERWISE SPECIFIED § DRAWN| O »}ayﬁfcr G ubhnat CALIFORNIA COMPUTER PRODUCTS INC.
DIMENSIONS ARE IN INCHES | CHECK ¥ 5-2-¢ 4] 305 MULLER, ANAHEIM, CALIFORNIA
TOLERANCES ON APPD
DECIMALS | ANGLES | abpp SCHEMATIC-
XX = .03 +0°30 ~
- B DC TO DC CONVERITER
VALLLS ADT N MICRC FARADS = I0%R DRILLED HOLES
DWE NG, (L= 7i~E02 040  TO .1285:-+.002,— .001 NO 2
BE DETERN v 00 AT FUNCTIONAL TEST 136 10 228:+.008,—001 | HEAT TREAT SCALE: SIZE
E TYPE 9325-30 10 vk perdibiioqhipooiipon NONE | iI0372-502
VALUES ARE IN GHIMY ¥2%. AND AKE AW 765 TO 1000:+.007, —001 {“gioraCE ROUGHNESS
CTHERWISE SPECIFIED 1015 T0 2000:4 810, — 001 | pER MILSTD-10 V| B e | WEIGHT TSHEET




3.000

-t

".IOO(TYP)

—

/PENA(EEF>

&

=

035 003 DlA/

AFTER PLATING
APPROX 107 HOLES

052 £.003 DIA/

AFTER PLATING
I HOLES

J i
YP) .125:.005 g:,oos
3 4
495
REF
v
1587
REF +.000
47507010
=~
H
A< 3.5

FULLR

REAR VIEW
TEE(ITEM 2) OMITTED
FOR CLARITY

5"'*.300-’
DETAIL A
(2 PLACES)

SCALE : —‘,‘

.05

OLOOS

\.052 R GPTIONAL
(4 PLACES)

=

IDENT NO.

PIN ORIENTATION
OF MCDULES

4
SCALE: T

(1
(2)
(5

MFD WD FAR SiDE b 9

25

c9,cto

29

i, cz{2e

39,

R13, R20.RZI 3
R22,R24,R26

Ri6,RI9.R25f

1

N

7 30)C,c7

Co




RYLRT
RY,RUI

©

\ o

SWAGE FAR SIDE
3 JAND SOLDER

\

T

T

1Y

14

1

1

7

dah bod 6 o

%G5| 5 [NSHATOR: 4 RIVET
(D] 39] 7 [9320-30 CHOKE 1 10uh 10% CoML
e 38 1 SN521 SOLID STATE MODULE WITH MYLAR INSULATOR
(ML 37] + TiNnTs3A DIODE ZENER o
(D367 [INT59A DIODE ZENER
aorcace \®QEF (| 35 1 [zneve7 TRANSISTOR )
ONT VIEW A O EAINETES TRANSISTOR ]
PONENT SIDE @331 1 2onzese TRANSISTOR CoML
(M 3IZ[ 3 [FP-50 MOUNT -TRANSISTOR CoML
31| 4 |KG22J50KMS | CAPACITOR 22,% £10% 50V COML
q'} 30| 2 |Koro56J50KMS 056,% £10% 50V 3
I 25 1 4GRro22J50KMS 022, £i0% 50V i
i 78| 2 |KG22 J35KMS Zouf 110% 35V
271 | |KG2R2J2OKMS 2.2,% £10% 20V [
é} 26 | 2 |KG22JISKMS 224t £10% IBV
75| | |KG27JIOKMS _ | CAPACITOR 27 4% % 0% IOV COML
@2z v [TM-/8 SENSISTOR 22K t5% bW oML
21 | 4 [co7 RESISTOR @ reu aw
20 | 1 200K
] ] 5tK
@ i 27K
7t 34K
(13)22 DELBERT BLINN (0 INC, POMONA CALIF "; g ,202:: .
2i. JW MIiLLER CO. LSS ANGELES,CALIF -
(1120 MOTOROLA SEMICONE PROD INC, PHOE N IX ,ARIZ. S f::f -
(19) 19 SYLVANIA ELECTRIC PROD INC, WOBURN MASS i :2 f T
o BFAIRCHiLD SEMICONDUCTOR DIV MOUNTAINVIEW, CALIF e m 1 co7 Sin 2% 4W
Q 7. HCNEYWELL SEMICONDUCTOR DIV, RIVIERA BEACH, FLA O 1 |MEA-TO 619K tIX AW
6. KEMET DEFT UNION CARBIDE CORP, CLEVELAND,OHIO &5 T TwerTo SeIKIE VoW [}
(6)15. TEXAS INSTRUMENTS CORP; DALLAS TEXAS @ 8 | | |MEA-TO RESISTOR 464K £1% /BW COML
14 CORNING GLASS WORKS ; 3RADFORD, PA.
(4) (3 INTERNATIONAL RESISTANCE CORP, PHILADELPHIA , PA.
e 12 VALIIE TO BE DETERMINED AT FUNCTIONAL TEST
ILREF SCAENMATIC DWG NG 10372 -502
AMPOREN" ENATIENS acAT
rtor axD Do AT AETERR O ACTAL PART o 3| [50345-203 | TERMINAL -
(@2KEYSLOT CIMENSIONS ARE FOR REFERENCE ONLY g :g\;:(}z’c;:; ;ECEB-FCB A35Y 56 IBCTA B, =
SHOULD BE JENTERED BETWEEN PINS AND MUST NOT TOUCH CIRCDITRY. |"IEM : 10371 502 - - - =
BALTCH CRAL AND RIVET (TEMS 1 AND 2 JSING .16 . [RE® PRRT OR NOWENGLATURE OR PATERIAL I~
11430- 0= IDENTIFYING NO. DESCRIPTION SIZE. DESCRIPTION & SPECIFICATION
TFAERICATE FER CCE SPEC  AQIOS -007 LIST OF MATERIAL OR PARTS LIST
651K SCREEN .$NG S5M 10371 -2C2 -2 INLESS OTHERWISE_SPECIIED | DRAWN|© - =~ o |26 wewvx CALIFORNIA COMPUTER PRODUCTS INC.
SFABRICATE JSING PCV 10271 -E02-3 DIMENSIONS ARE IN INCHES | CHECK] - 5 MULLER, ANAHEIW, CALIFORNIA
(V4EPOXY GLASS _AMNATE WITH 2 22 CCPPER BOTH SIDES, TOLERANCES ON APPD
WM L-T--32432 L TVYF sE
P AT © ol s A DC/DC CONVERTER
a - COPPER FLATE HOLES .CCL MIN % =010 FINISH NO 2
b -NICKEL PLATE H2_£3 ANC le::)LL)Ei‘:O:S_M
€ -GOLD FLATE H3O_ES AND 1% TO 28:+003,—001 | HEAT TREAT SIZE
2.CHAMFER ZONNECTOR TIF 020 X 30° B07H SCES o M m ; F i0371-502
LBCARD THICKMETS AT JONNECTOR ~F NOT TO EXCEED 065 008 w0 e
NOTE:UNLESE 07HERWISE SPECFIED 1015 70 200.+.000,— 1 | pER MILSTD-10 VB e JE]

[Sva [ 700

— 4
DEBCRIPTION DATE & APPROVAL

(1) wav 2 newosmED [T CMeNOT BE mEwORKED

wove-o|
veren

3] wome




APPENDIX B

MRIR TELEMETRY UNIT
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INTERFACE SPECIFICATION
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Input Connector Jl

o
o]

Term

Spare

-24.5 DRA

OFFCMD

OFFCMDR

GRD S

GRD P

D0301-014
Appendix B

Characteristics

Connected to the negative terminal
of the satellite primary regulated
supply. To be used by the radio-

meter drive amplifiers.

Spare pin

65-ms pulse with a nominal ampli-
tude of +12 volts to the ON-OFF
relay. Input impedance is 160
ohms. Relay is turned off.

Relay OFF command return line
Spare pin

MRIR signal ground

Power ground connected to the

positive terminal of the

satellite regulated supply.
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Appendix B
Input Connector Jl1 (continued)
Pin Term Characteristics
9 ~24.5 M Connected to the negative terminal
of the satellite primary regulated
supply.
.10 ~-24.5 ™ Connected to the negative terminal

of the satellite primary regulated
supply. To be used by the thermistor

Input impedance is nominal 2K ohms.

11 ONCMD 65-ms pulse with a nominal ampli-
tude of +12 volts to the ON-OFF

relay. Input impedance is 160

ohms. Relay is turned on.
12 ONCMDR Relay ON command return line.
13 -—— Spare pin
14 GRD T Telemetry ground
15 GRD C Chassis ground
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Output Connector J2

Pin Term Characteristics

1 TRO 1 Tape Recorder Output No. 1
amplitude is +6.5 volts to +5.0
volts for the high state and O
volts *+ 0.6 volts for the low
state. Output impedance is 330

ohms .
2 ———— Spare pin
3 GRD TRO 1 Tape Recorder Output No. 1

reference ground

4 GRD TRO 2 Tape Recorder Output No. 2

reference ground

5 GRD P Power ground

6 TRO 2 Tape Recorder Output No. 2
characteristics are same as TRO 1,
Pin 1.

7 GRD S Signal ground

8 GRD T Telemetry ground

9 GRD C Chassis ground
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Input/Output Connector J3

Pin Term Characteristics

1 -24.5 MR Negative terminal of the satellite
primary regulated supply. Primary
power is routed through the MRIR

unit to the radiometer.

2 -24.5 RDA Negative terminal of the satellite
primary regulated supply. Primary
power is routed through the MRIR

unit to the radiometer driver

amplifier.
3 - Spare pin
4 CH 1 Radiometer Analog Input No. 1

voltage amplitude is O volts to
-6.4 volts at a fregquency up to
8 cps. Input impedance is greater
than 150K ohms when the analog

gate is on.

5 CH 2 Radiometer Analog Input No. 2

(Same description as Pin 4.)

6 CH 3 Radiometer Analog Input No. 3

(Same description as Pin 4.)

7 GRD S Signal ground



Input/Output Connector J3

D0301-014
Appendix B

{(continued)

o
-
fa ]

10

11

12

13

14

15

Term

100 @ga

100 @B

Characteristics

Power ground connected to positive
terminal of the satellite primary

regulated supply.

Output Phase A of a 2-phase, 100-cps,
square wave signal which is routed
through the MRIR unit to the radio-
meter. Amplitude is -1.5 f 1.0

volt for the high level and -23.0

¥ 1.5 volts for the low level.

Output Phase B of a 2-phase, 100-cps,
square signal which is routed
through the MRIR unit to the radio-
meter. Phase B leads Phase A by

90°. Amplitude same as Phase B.

Spare

Radiometer Analog Input No. 4

(Ssame description as Pin 4.)

Radiometer Analog Input No. 5

(Same description as Pin 4.)

Telemetry ground

Chassis ground



Output Connector J4

Pin Term

1 RLY TMP
2 TEM TMP
3 ——_———

4 -18v TP
5 -12v TP

D0301-014
Appendix B

Characteristics

Relay Telemetry Point Output.
Voltage amplitude for on condition
is 8 £ 1.5 volts and 0 £ 0.6 volts
for the off condition. Output
impedance is 16.3K ohms.

Temperature Telemetry Point Output.
Voltage amplitude is variable
between -1.3 volts and -3.0 volts
over the temperature range of

-10°c to +65°C. Output impedance
is less than 3K ohms over the
temperature range. The output
voltage is derived from a separate

-24.5 volt supply.
Spare

MRIR -18 volts *3 percent regu-
lated secondary supply. Provides
4 .7K-ohm isolation resistor on

output.

MRIR -12 volts *3 percent regu-
lated secondary supply. Provides
4 .7K-ohm isolation resistor on

output.
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Output Connector J4 (continued)

10

11

Term

-6V TP

+6V

+3.2V

Characteristics

MRIR -6 volts *3 percent regulated
secondary supply. Provides a 4.7K-

ohm isolation resistor on output.

MRIR +6 volts *3 percent regulated
secondary supply. Provides 4.7K-

ohm isolation resistor on output.

MRIR +3.20 (+0.22Vv, -0.10V)
regulator secondary supply. Pro-
vides a 4.7K-ohm isolation resistor

on output.

Spare

208~-cps symmetrical square wave
output. Amplitude is +0.2 * 0.1
volts for the 1 state and +2.0 * 0.5
volts for the 0 state. Output

impedance is greater than 4.7K ohms.

Pulse output that occurs every 4.8
milliseconds. Pulse duration for
1 state (+0.2 * 0.1 volts) is 100
microseconds. For the remainder of
the time, the 0 state is +2.0 * 0.5
volts. Output impedance is greater

than 4.7K ohms. B-7
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Appendix B
Output Connector J4 (continued)
Pin Term Characteristics
12 RB1 1.66-kc symmetrical square wave

output. Amplitude for 1 state is
+0.2 *+ 0.1 volt and +2.0 * 0.5
volts for the 0 state. Output
impedance is greater than 4.7K

ohms.

13 RN4 (ECD) 20-microsecond pulse output which
repeats every 4.8 milliseconds.
Output amplitude is +0.2 +* 0.1
volts for the 1 state and +2.0
* 0.5 volts for the 0 state.
Output impedance is greater than
4.7K ohms.

14 RK4 25-kc symmetrical square wave
output with an amplitude of +2.0
* 0.5 volts for the high level
and +0.2 * 0.1 volts for the low
level. The output impedance is
greater than 4.7K ohms.
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Appendix B
Output Connector J4 (continued)
Pin Term Characteristics
15 RC6 Pulse output that repeats 33

times per second' pulse duration
is 4.8 milliseconds. Voltage
amplitude is +2.0 £ 0.5 volts
for the 0 level and +0.2 = 0.1
volts for the 1 level. The out-
put impedance is greater than

4 .7K ohms.

16 RC1 Pulse output which occurs 30
milliseconds after C6 occurs.
The voltage amplitude and out-
put impedance characteristics

are the same as C6é on Pin 15.

17 CH5 Radiometer Analog Input No. 5.
This pin is provided for a pro-
tective purpose. During shipping
this point is shorted to signal

ground.

18 GRD S Signal ground
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Output Connector J4 (continued)

Pin

19

20

21

22

23

Term

GRD P

-12 TMP

CH4

Characteristics

Power ground connected to the
positive terminal of the satellite

primary regulated supply.

-12 volt telemetry point output.
Nominal voltage output is -6 volts
t4 percent. The output impedance

is 2.8K ohm *2 percent.

Radiometer Analog Input No. 5.
Same description as Pin 17 on

this connector.

LSB from the A/D data register.
Voltage amplitude is +2.0 * 0.5
volts for the 0 state and +0.2

* 0.1 volts for the 1 state.
Output impedance is greater than
4.7K ohms. Digital value is 2°.
2! Digital bit from the A/D data
register. Voltage and impedance
characteristics are the same as
DI on Pin 22.
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Appendix B
Output Connector J4 (continued)
Pin Term Characteristics
24 RD3 22 Digital bit from the A/D data

register. Voltage and impedance
characteristics are the same as
D1l on Pin 22.

25 RD4 23 Digital bit from the A/D data
register. Voltage and impedance
characteristics are the same as
Dl on Pin 22.

26 RD5 24 Digital bit from the A/D data
register. Voltage and impedance
characteristics are the same as
Dl on Pin 22.

27 RD6 2° Digital bit from the A/D data
register. Voltage and impedance
characteristics are the same as
DI on Pin 22.

28 RD7 26 Digital bit from the A/D data
register. Veoltage and impedance
characteristics are the same as
Dl on Pin 22.
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Output Connector J4 (continued)
Pin Term Characteristics
29 RD8 27 Digital bit from the A/D data

register. Voltage and impedance
characteristics are the same as
D1 on Pin 22.

30 CH3 Radiometer Analog Input No. 3.
Same description as Pin 17 on this

connector.

31 COMP OT Comparator output voltage. Voltage

output swings from +3.0 volts for
Vladder <<vinput to -6.0 volts for

Vladder )’Vinput. Output impedance

is greater than 4.7K ohms.

32 V PREC Precision voltage output -10.0
* 0.3 volts. Output impedance is

greater than 4.7K ohms.
33 Spare
34 CH2 Radiometer Analog Input No. 2.

Same description as Pin 17 on

this connector.
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Appendix B
Output Connector J4 (continued)
Pin Term Characteristics
35 CH1 Radiometer Analog Input No. 1.

Same description as Pin 17 on

this connector.

36 GRD T Telemetry ground

37 GRD C Chassis ground



Input Connector J5

Pin Term

1 10 KC CLK
2 ———

3 200 KC CLK
4 GRD 200 KC
5 GRD P

6 100 ga

D0301-014
Appendix B

Characteristics

10-kc symmetrical square wave
input nominal voltage swing is
0 volts to -6 volts. Input

impedance is 3.3K *2 percent.

Spare

200-kc symmetrical square wave
input. Nominal voltage swing is
0 volts to -6 volts. Input

impedance is 24.7 ohms *10 percent.

Provided as 200-kc input reference

ground.

Power ground connected to the
positive terminal of the satellite

primary regulated supply.

Input Phase A, 100 cps, square
wave to be used by the radiometer
subsystem. Nominal voltage swing

is same as J3, Pin 9.
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Input Connector J5 (continued)

Term

100 @B

GRD S

Characteristics

Input Phase B, 100 cps, square
wave to be used by the Radiometer
subsystem. Nominal voltage swing
is same as J3, Pin 10. Phase B
leads Phase A by 90°.

Spare pin

Signal ground
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